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MATEMATHKA 


H. H. BPH 


O KPAEBbIX 3AJIAYAX JIS) YPABHEHUS <y” = f (x, y, y’) 
IPH MAJIbIX ¢« 


(ITpedcmaszeno axademuxom H. I. Memposcxum 19 I 1954) 


B HacTOSINeH 3aMeTKe MbI HM3Y4HM TOBeeHHe pemeHun HCKOTOPBIX 
Kpae€BbIxX 3aayu JIA YpaBHeCHHA 


ey == f (*, 9,9). (¢ > 0) (1) 


mp © cTpeMamemcaA K Hyw0. B cayuae, korga f(x, y, y)=A(x, y,) y+ 
+ B(x, y), WepBaa KpaeBad 3amaua, T. e. 3afava C KpaeBbIMH yCJOBHAMH 
y(@)= yo, y(0) =S1, paccmMorpena B pa6oTax (1,7). B paG6ote (*) paccmor- 
peHa Take NepBad KpaeBad 3afaya B cayyae, Korga f(x, y, y)= 
=A(x,y)v + F(x, y,y’), rae F — orpannyenuan dyuKuua. 

Jia pemenui y-(x) ypaByenua (1) Ha oTpesKe [a, b], yqoBaeTBopaio- 
IHX KpaeBbIM YCJIOBHAM 


Y-(@) = ye (6) = 0, (2) 


CUpaBe AAMBbI Ce LyIOWe TeOPpeMb!: 

Teopema 1. //ycmb 6oinoAKeHo ycrosus: 1) 6 O62acmuU AKX<), 
y\|<d cywmecmeyem npu scakom Oocmamo1Ho mMaAom *2>O0 pewenue 
V-(X) ypasnexus (1), yOosrzemsopsiowee ycrosusm (2); 2) npouseodnas 
V.(x) npu Kascdom guKcuposaHHon ¢ O2paHuueHHas bynKyus xX Ha 
[a,b]; 3) Gyxxyuat f nenpepoexa emecme c npouzeodnonu fr, fy u fy 
Poosacmu G: a<x<b, |y|<d, |y' |< ~; 4) fy <—k<0 6G. Toeoa 
cywecmeyem na [a,b] pewenue u(x) ypasnenus 


f (%, tw) = 90, (3) 
yoosrembopsiouee ycnosui u(b)=0, u cnpasedAusw Hepasencmea 


ora) 
& 


[ve (x) — u(x) | <| a (a)|eoe-Oe AS Css, (4) 


R 
4 aia (+—a@) , aim a q 
hy. (x)= wl (x) 1 Se Ee Cag ee eaca 0, (5) 


of. 


20e Cy, C,, C, u Cl, — nocmosuunle, He 3acuchuue om «. 

| Ormetum, uro ycaospua 1) u 2) Teopempl | Bcerza OyAyT BHIMOAHEeHDI, 
ecan fy(x, y,0)>0u |f(,y,y)|< KU +7), rae K noctosnna (ys 
Teopema 2. /Tycmb boinonnen caedymumue ycrosus: 1) cyuyecm- 
Isyem na [a,b] pewenue u(x) ypasHenux (3) ¢ ycaosuem wu (By) = 0; 
2) dynxyua f nenpepoiena emecme c npousbodHuiau fr, fy U Sy 6 00 Aa- 
Bmu G:) ax<x-<b, |y—u(x)|<d, ly'|<0o; (d > 0, u(a)—ad<0< 
fu(a)+d); 3) fy<—k<08G; A) |floyyr)I<xCl|) 8 G 200 
4929 


y (z)— HenpepoleHad nososcumenoKad PyHKyus npu OL Zou maka‘, | 
foe) 


z dz 
4mO ( i) = &: Toeda npi 6cAKOM OOCmamo4Ho MaAOM ¢ >0 cyMecmsby-— 


0 
em pemenue ye(X) ypasHenus (1), yoOosremseopxwnwyee ycrosunm (2), u 
cnpasedruso. Hepasencmea (4) u (5). 
JlokasaTeap5ceTBo. PyHKUHU 


- Pee Eh u(a)>0; 
G2 nk rea) _, EMY ¢ rs(x—0) 
u(x)—u(aje ee — 1), u(a)<0; 
(x) hw (Kea (a)e ee (ore! u(a)>0; 
O(X) = ‘ ; | 
5, : ‘My sien | 
w(x) — —* ce?) 4), u(a)<0, 
: Sea et —R+Y  — 4el . 
re y—vwo60e uucno >1; = ee SEM = aes oS 5 


lfy(x, yu (x))|<i |a"(x)| <M, yxosaetsopmot na [a,b] mpu Bcex 


MOCTATOUHO MabIx ¢ > O HepaBenctBam co" (x) < f(x, o (x), 0” (x)), 20” (x) > | 


>f (x, © (x), o'(x)). Kpome toro, (a) >0,(b) > 0, » (a) <0, o (6) <0 
u o(x)< (x) mpoa<ix<o. 

Orcioqa cleLyeT B CHy TeOopeMbI us (°) CyeECTBOBaHHe pelIeHHA Ve (x) u 
HEPaBeHCTBO © (X)<y-(x)< (x). H3 astoro HepaBeHCTBa nowyyaem He- 
papeucTBo (4). Hepapeucrso (5) cnegzyetT us Teopempr 1. 

OrmetTuM, 4uTO Teopema 2, Kak 93TO cmemyeT H3 (*), MOHKeT OKASATbCA 
HEBePHOH, CCIM HE BEIMOHAeTCA ycmoBHe 4). 


PaccMOTpHM HEKOTOpbIe Clyyuan, Kora ycuoBue 3) TeopeMbl 2 He BBbI- | 


nowHaeTca. IIpeaqno1n0#*HM, 4YTO ypaBHeHHe (1) umMeeT BHA 
ey"[= W(x, y) | (€> 0). (1’) 


Teopema 3.*/7]ycmb seinorHenw cAedywmuue ycrosus: 1) cywecm- 
eyem HenpepblieHas Ha [a,b] gdyrKyus o(x), maxaxz, 4mo V(x, 9 (x)) =0; 
2) Synkyua V nenpeposna emecme c npoussodnoi Wy 6 o6aacmu B: 
ASX<K|, (xX) C y— 9 (x) Kay (x), 20e a(x) u a.(x)—Henpepoienbie Ha 

[a, bl@ynxyun (94 (x)<O< a(x), 9 (a) + (a) <0< ¢(@) + 29(a), (6) + 
+ a (6b) <0< 9 (b) + 45(6)), 3) Vy >m>06B. Tozda npu ecakom docma- 
mouHo mMaNomM e¢ >0 cywecmeyem be B eduxncmsennoe pewuenue ye (x) 


ypasHenus (1'), ydosremsopsrwwee ycrosunam (2). Pewmenust Ye(x) 
cxodamcna npu 2 >0, cmpemaumemch K HY, K O(X) pasHomMepHoO Ha 


[a+6, b—3] (6>0). Ecau, kpome mozo, Myxkyua (x) dsancdn nHe- 
npepoiexo Ougdgmepenyupyema, mo 


_ Vu (x—a) 
e € 


a /eeen (OW) 
[Ve (x) — (x)|<]¢ (@)| +|¢ (0) \e Mt +o 
20e |o"(x)|<M. 
cayuae, Kora fy 20, cipaBeqiuBa cileqyromaa Teopema: 

Teopema 4. /Iycmb eeinoznenst ycrosus: 1) cywecmeyem na [a,b| 
HeKOMOPOe HENnpepLuieHo OuddmMepenyupyemoe pewenue u(x) ypasHenust (3); 
2) gynKyusn f Kenpepolena emecme c npouscodnumu fy u fy 6 062acmu 
G: a<n.x%< 0;:|\y —u(x)|<d, |y) |< 00 (d>0,u(a)—d <0<u(a)+d, 
u(b)—d<0<u(b) +d; 3) cywecmeyim uucaa 6, >0,8,>0 (8; + i< 
<b—a@), ky >O uk, >0, maxue, umo fy <—k, npua<x<a+s, 
430 


? 


u (x,y, Y') EG, ecau u(ay£0; fy > ky npu b—<x<b u (x,y, y')EG, 
(ecau u(b)#0; 4) fy(x, w(x), w (x))>0 npu aot+38,<x<b—8,, 5) @ G 
éonoAnsemcnx ycnosue 4) meopemb 2. Toeda npu becaAkom OocmamouHo 
Manon © >0 cyuecmeyem pewenue y.(x) ypasnenus (1), yOosremsops- 
roumee yenosusm (2), makoe, 4mo y.(x)—>u(x) npu e—>0 pasHomepno 
Ha AWOOM OMpe3Ke, NOAVLEHHOM Us la, b] ucKAWYeHUeM AWObLX OK pe- 
cmxocmen mex e20 KOHYOb, 20€ u(x) HE O6pamaemcs 6 HyAL. Ecan, 
Kpome mozo, u(x)— dsancdo KenpeposHo OugdPepenyupyemas PynKyus., 
mo 


4 (ox) 


ky 
= (4—a) : = 
ela (h) le Ae Bidar gars 


Ve(x) —u(x)|<]u(a| eli) o- 


20€ C,,Cy u C3—nocmosunole, He 3sagucauue om ec. 
JlokasaTeipctTBo Teopem 3 HM 4 aHanOrM4HO AOKasaTeLCTBy Teopemp 2. 
PaccmorTpuM Ha oTpe3Ke [a,b] pemenua ye(x) ypaBnenua (1), ymosue- 
TBOPAIOWNe YCIOBHAM 


aVe(@) +o’ ye(a)=0 (la|+|a’|>0); 
(6) 
Bye(b) + Bye(6)=0 ((81+18'|>0). 


B cayuae Korgza a 0, cnpaBeqanBa caelyiomlaa Teopema: 

Teopema 5. /lycmb ypasxenue (3) umeem xa [a,b] pewexue u(x), 
yoosremsopsrwuee ycrosuw 8u(b)+6'u' (b)=0. Hanee, nycmbs dan Kanc- 
0020 MAKO20 peweHus u(x) beINOAHEHKL CAeOVIOUWue YcAoBus: 1) GYHK- 


yun f KHenpepwiena emecme c npoussodnumu fx, fy u fy 6 o62zacmu D: 


A<6<b, |y—u (<A, |y"—w! (x) | <[ MORON 4 pleco + r(x), 


—20e a #0, d, h u C—nonsoncumersnoe nocmosHnole, r(x) — nozomu- 
menbHat HenpepoleHan Ha [a,b] gbyxkyun; 2) fy<—k<0 6 D; 
3) Bf, (b, u(b), w’ (b)) —8 fy (6, u(b), uw (0) 0. Tozdanpu ecakom docma- 
mo4Ho mMaAom ¢>0 udasx Kaxcd020 U(x) CyumecmByem eOUHCMébEHHOE pe- 
menue y-(x) ypasnenus (1), yoosrzemeopsnwee ycrosuso (6). [Ipu amom 
cnpasedAuso Hepasencmea 


| Ya(x) —u(x)|<Cie, 


Tat ae x—a 
RC 78 ne ee 8 Cie (7) 


e | «" | 


20e C, u C.y— nocmosHHole, He 3sasuchuyue om «. , 

Toxa3ateabctTBo. Moxno duKcupoBaTb NOcTosHHbIe d=d’, 
h=h*, C=C  u dyuxuu r(x)=r*(x) TakuMu, YTOB OOMaCTHAK X <O, 
ly —u(x)|<d* cymectByeT ToubKO OfHO pemleHne u(x) u 


B fy (0,9, 7) —Bhy OY, V)#9, (8) 
ecau touKxa (0, y, y’)ED*. Tycte ye(x, ») — pemenue ypapueuna (1), ynos- 
“meTBOpsiomee ycoBuaM y.(a,p)=u(a)+p, y,(a, 4) = — < [u(a) +p], 


rie p—napametp, “ (x, »)—peuleHHe ypaBHenua (3) UpH yCJlOBHH 
u(d,p) = ua(a)+ yp. Bocnob30BaBUINCh JIEMMOH 13 (°), MOHKHO LOKAa3aTb, YTO 
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ye(x, +) uw V(x, ») cymectByroT Ha [a, b] up BCex MocTaTOUHO MaJbIX |p| 
e¢>0, Ilpu stom cnpaBeqanBpl HepaBeHcTBa 


+ , M 
In(w—atwl<e(S+7)e* 
(9) 


i, _ (~—a) ly M 23 (x—a) 
Lyi (x, ve) ates p) |< ye +2(h4+e 


au’ l od 
rae fol Sb [a(S M, r= MMO TEAS + iel(g +i) 
B cuuy coorHomenuit (8) u (9) naligerca p= p", |p" |< Coe, (Co—no-- 
CTOAHHad, He 3aBHcAIad OT ©) Takoe, uTo $y. (b, yp") + yl (0, °)=0 mpul 
BCeX JOCTaTOUHO MasIbIxX ¢. TakHM oOpasom, y.(x,p°) = ye(X) ABIACTCH | 
HCKOMBIM pewleHHeM B OOMacTHA< X<b, |y—uUu(x)|< ae. Hepapenctsa) 
(7) caenyoT “43 HepaBeHcrTs (9). | 


Pyukuna w eyo yROBJeTBOpAeT ypaBHeHHI0 


ew” — fy(x, Ve(x, 4), V(x, ¥)) w — fy (%, Ve (x, #), V(X, B)) w= 0 


| 
HW ycoBham w(a)=1, w’ (a) = —a/a’. Orcwoya cue qyeT, BCHY TeOpeMb!| 
cpaBnenua (7), uro mH60 8w(b)+ 8’w'(b) >0, an60 Bw(b) + 8'w' (6) <0} 
pH BCeX MOCTATOUHO MadHIx ©. Cale oBaTebHO, HalienHoe BHIIe pemle-} 
He y-e(X) CRHHCTBeEHHO B oOOsacTH A<xX<),|y—u(x)|<ad* upu BcaA-; 
KOM JOCTaTOUHO MaJIOM ¢€. 

Ecau xe a@ =0 (8’=£0), To aHawOrHyHO MOKHO MOKasaTb ce LYIOUIee 
YTBC pK TEHHEC: 

Teopema 6. //ycmb ypaésxenue (3) umeem xa [a, b] pewenue u(x), 
yoosremopsiwmee ycnosuiw B u(b) + 8 (b) =0. Lanee, nycms drs Kanc 
0020 MAKO2O0 pelleHus U(X) BbINOAKEHOL YcAoBUs 3) meopemol 5 u 2),\ 
3), 4) meopemu 2. Tozda npu bcakom Oocmamo41Ho MaAomM 2¢ >0 u Ors 
KaHCO020 U(x) cyujecmByem peweHue Y-(X) YpasHeHus (1), yooerzemsBo- 
prrmouee ycaosusam (6) (a =0, 80). pu amom cnpasedausol HepaseH-| 
cmea euda (4) uw (5). | 

Ormetum, uTo cayualti¢<(0 cBo_NTCH K paccMOTpeHHOMy c.ly4yat0,| 
CCJIM BOCHOMb30BaTbCAH NOACTAHOBKOH x = —tf., 

Bpipaxkaio rayOokyio OaarodqapHocTb MOCMy Hay4HOMy pyKOBORUTeO | 
HM. I. [lerposckomy. | 


Matematuyeckuit MHCTUTYT Ilocrynuao 
uM. B. A. Crexsosa 16 I 1954 
Axaylemun Hayx CCCP 
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Jloxnagn Akayemun Hayk CCCP 
1954. Tom XCV, N 3 


MATEMATHKA 


A. T. BUTYLUKHH 
HEKOTOPbIE OWEHKU VIA BAPHAWMM MHOMKECTB 


([Ipedcmasaeno axademuxom A. H. Koamozoposum 25 I 1954) 


Ilyctb B KOOpMHaTHOM /m-MepHOM mpocTpaHcTBe R” pacnomo0xXeHO 

3aMKHyToe * MHOxecTBO E xu OTKpbITOe MHOxXecTBO G. O6o3HauMM Yepes 
vy 

Ri (¢=1,2,..., Cnr) cucremy Bcex Y-MepHbIX «KOOpAMHAaTHDIX» (T. e. Ha- 
TAHYTBIX Ha Kakue-1H00 Y OCeli KOOPAMHAT) AHHEHHBIX MNOAMpOCcTpaHcTB 
mpoctpanctsa AR”. Jina tTouxku g€R; o6o3Hauum uepes Ri” ’(g) oproro- 
HalbHoe K R; noxMpocTpaHcTBO pa3MepHOCcTH m—vy, Mpoxomamee ue- 
pes g. Uepes & (gq) 0603Ha4uM 4uCAO KOMMOHEHT Nepeceyenna E() Ri” (Q), 
JexKallluxX WeIHKOM BHyTpu OOsacTH G. Moxkuo noKka3aTb, uTo dyHKUMA 
€:(q) u3Mepuma Uo Jledbery. Bapuanuel nopagakay MHomeCcTBa E 
B OOMacTH G Ha30BeM 4HCI0 


Cn 
W(E, G) = 1) Eig) dq. (1) 
aR: 
Cymmy 
m—1 
W= 3 WEEO) (2) 


Has0BeM IpocTto Bapuanunel MHOxKecTBa EB UG. 

IIpupomumaa fasee Teopema | aBAaeTCA yTOUHeEHHEM OAHOFO pe3syJbTa- 
ta A. C. Kpoupoga. Bosee cnemuatbuaa Teopema 2 CyllecTBeHHa JHA 
HEKOTOPbIX AHAIMTHUCCKUX IpHMeHeHHH. 

Teopema 1. //pednonzomcum, 4mo 6 npocmpaxucmee R™ pacnonogce- 
Hol M-MepHbie OmKpoimole KYO Q u DQ) Cc OOwWUM YeAMpoM, CMOpoHamn, 
pasbholmu, coombemcmBeHHO, a UL al 2, U pebpamu, NApAAAeCAKLMU OCAM 
Koopounam. Ilycmb censKoe 3samKHKymoe mHoocecmso E nepecekaemcs c 
2paKuyamu oOoux KyO08 u AeOe2obcKas g + |l-mepHat mMepa BcexX Npo- 


Lexyuti E na q+ 1-mepxole KoopduKamuHole nAocKocmu pasKa HKYAI. To2- 


Oa cyuecmeyem makoe v (l<v<q), umo 


a u ‘ 
W,(E, 2) > (sai) (3) 


* Mor OrpaHH4HBaeMCA 34MKHYTHIMH MHOMeCCTBAMH iE TaK Kak JIA CYMLECTBCHHO 60- 


| nee OOMLUX KJaCCOB MHOMKECTB, UCM KMaACC 3AMKHYTHIX MHOMKECTB, HE WOKA3aAHAa HU3MeCpu- 


MOCTb BBOAUMBIX asec pyHKunh €)(q). Hamm onpeseseHHA MOXHO, OHAKO, NPHMeBUTb 
K IpOu3sBObHOMYy MHOxecTBY £, ecau B opmyuwe (1) MOAb30BaTbCA BEPXHUM HATE pa- 


wom Jle6era. 
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Teopema 2. [lycmb omo6pascenue npocmpaucmesa R! 6 npocmpax- 
cmso R™ 


y = P(z) 
3sadaemca NOKOO pOuHAaMHO MHO2OLACHQAMU 
Tre P(e ee ee), [hah Wee ee eee 0 142 | 


cmenedu r no KaIcCOOMY U3 NepemMeHHELX Zz; OOosKauum wepes E oOpa3 
Rie R™. Jan aw6oz0 m-mepxozo Ky6a Q 6 R™ co cmopoHouw au 
peOpaMmu, NAPAAACAbHLMU OCLM KOOpOuHaM, npUu A;Wb60M ¥(1<v< m—1) 
umeem mecmo nepaseXHCcméo 


W, (E, 2) <a” Cin (Gr). (4) 


JloxasarebCTBO TeOpeMbl 2 OCHOBaHO Ha TOM, 4YTO, B CHJAy pesyJb- 
tatop O. A. Oueliuux (*), uucao KOMNOHEHT MHOMKeCTBA YPOBHA MA, 
MHOrouleHa CTeneHu rf He NpeBocxoguT (3r)%?. Jaa Bapnayun W(E, Q) | 
u3 Teopem 1 uw 2 aerKO NOMyyAaIOTCA TakNe Ce ACTBUA: | 

A. Ecuu B ycuopuax Teopempl 1 a<1, To 


W(E,Q) > (sq) (5) 
Bb. Ecau B ycaopuax TeopemMpl 2 a@<1, To | 
W(E, Q) < a(6r)37gm!. (6). 
Mockosckuk rocyqapcTBeHHbiit lloctynu10 
“  YHHBepCHuTeT 25 14954 


um. M. B. Jlomonocosa 


LIMTHPOBAHHAA JINTEPATYPA 
*O, A. OnetHuuk, Matem. cOopH., 28, 635 (1954). 
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Hoxaage Axagemuu Hayx CCCP 
1954. Tom XCV, N 3 


MATEMATHKA 


H. A. TYBAPb 


XAPAKTEPUHCTHKA CJIOXKHbIX OCOBbIX TOYEK CHCTEMbI JIBYX 
AMU®MEPEHUMAJIBHbIX YPABHEHHM [IPH MOMOLUM PPYBbIX 
: OCOBbIX TOYEK BJIM3KUX CHCTEM 


(IIpedcmasrzexno axademuxom IT. C. Anexcandposuam 25 I 1954) 


B nacTosmjeH 3aMeTKe pacCMaTpHBaeTCA 3aBHCHMOCTb Me@xXLy TONOMO- 
WHYCCKOH CTPyKTypOl pacnoOJO#KeHHA TpaekTOpHH B OKPeCTHOCTH CJOX- 
HOH OCOOOH TOUKM CHCTeMBI AByX AudepeHMatbHbIX ypaBHeHMA u uUC- 
MOM WM XapaKTepoM npocTEx (rpyOnlx — cm. (*)) ocoObIx TOUeK, Ha KOTO- 
PbI€C W3y"uaeMaH CMOKHAA OCOOad TOUKAa MOXKET PaCUleNIATbCA MpH Ma- 
MbIX U3MCHEHHAX CHCTeMBI Tako MOmxXO K W3YYeCHHIO CJIOKHDIX 
OCOOBIX TOUCK eCTECTBCHHO BO3HHKaeT u3 Kpyra ume A. A. Aunapono- 
Ba, OTHOCHINMXCA K H3Y4YCHHIO CHCTeEMbI WuPepeHUHaIbHbIX YpaBHeHHh 
MyTe€M paccCMOTpeHHA CHCTeM, OH3KHX K HCXOHOM. 

Mbl OrpaHH4uuBaeMCA pH 9TOM paCCMOTPeHHeM TOJIbKO TaKHX CHCTeM 
luddepeHivabHbIX ypaBHeHuh: 


= Q(x,9), Z=Plxy), (1) 


3 KoTOppIx Q(x, y) u P(x, y) aABAaIOoTCA (YHKUMAMM, AHAIMTHYUCCKHMH B 
HeKOTOpOH oOacTH G u He uMeIOUMMN OOlero eTMTeIA. OTHOCHTEeJIb- 
HO H3y4aeMBIX CJIOMKHEIX OCOOBIX TOUeK NpesMoaraeTca, YTO B HUX 


| P| + IPy| +1 Qe] +1 Qy|#0. (2 
PaccmotpumM OsM3Ky1o K cuctTeme (1) cucTemy 


D = Q(x, 9) +9 (x, 9), a = P(x, y) + p(x, 9). (1’) 


Ecau p(x,y) u q(x,y) ABAAIOTCA aHaIMTHYeCCKMMM PYHKUMAMH, TIpu- 
feM 3HaueHHA 3THX CYHKUMH, a Take SHAYCHHA BCEX UX YACTHBIX Mpo- 
f3BOMHEIX O NOpAaKa fF BKJIOUMTeETbHO NO adcOmMoTHOH BewM4NHE He 
hpeBocxomaT unca ¢ >O0 B oOmacTu G, TO Mb OyeM Ha3sbiBaTbh PyHK- 
un p(x, y) u g(x,y) ¢-q06aBKamu panra r. 

| Onpeneneune. Ocobaa touka O(%, Yo) HasbiIBaeTCA m-KpaTHOH, 
culm: a) CyUecTByIOT Takue 5)>>0 u & >0, YTO MpH BCeX &9-0OaBKaX 
haHra m y cuctempl (1’) B %-oKpecrHocTtH TouKH O MoxeT OBITb He 
hOubuIe YeM m OCObEIX TO¥eK; 6) MpH 060M 8<o u m1000M © < Sp 
tcerfja CyWeCcTByIOT TakHe s-ROOaBKU paHTa m, Up KOTOpbIxX |CucTeMa 
1’) umeer B 8-oKpecrHoctu TouKu O m rpyOpIx ocoObIx TOUeK. 
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O6o3Hauum uepes Ny, N u C uncaa, COOTBETCTBEHHO, 3aMKHYTbI 
Y30BbIX,  OTKPbITBIX Y3OBbIX H Ce/WIOBbIX OONacTel, MpHMbI 
Kalollux K ocoboli rouKe. M3 pesyabptaros BexyuKcona (7) caenyet, 4TO 
TONOMOTHYeCKad CTPYKTypa pacnOJOKeHHA TpaeKTOPHH B LOCTaTOUHO Ma- 
ou OkpecTHocTuH oco6oH TouKH cucTeMbI (1), ymOBeTBOpsIOMeH yc.10 
BUIO (2), MOHOCTbIO OnpexerneTcH uuctamu Ny, N wu C. 

Ilyctp 


P.(x,y) Py(xy)|. ; | 
ae ; : y pies Py ’ “F Q > V je 3 
Or Cw) £0 caw) (x, Y) y (x, ¥) (3) 


A. Cayuat A=O, 60. Bengzuxcon noka3an (7), 4TO B 3TOM cay 
yae ocoban TouKa O moxerT O6biTb cequiom (C= 4, Ny =0, N=0O); y310m 
(C=0, Ny=0, N=1 wu Bce TpaeKTOpHH BXOAAT B OCOOyIO TOUKY 
onpeleteHHOl KacaTeJIbHOH) H npocTelimmMM ceqo-y3iom (C=2, N=1, 
Ny = 0). | 

BymeM Ha3piBatb LONYCTHMbIMUM TAakKHe ¢€y-fOOaBKU paHTa fr > Mm, 
pH KOTOpbIxX cucTeMa (1’) uMeer B 6-OKpecTHOCTH TOUKH O TOBKO rpy- 
6ble OcOGHIe TOUKH (MOA ep, S) HU mM 34eCb NOMpasyMeBalOTCA yucca, yKa- 
3aHHbIle BbIMIe B OMpesetenun). Uncaa ¢9 H 59 MOXKHO B3ATb HACTOJbKO 
MaJIbIMH, 4TOOBI cucTema (1’) He uMewa MoKycos B Sp-OKpecTHOCTH TOU- 
Ku O. | 

Teopema 1. Oco6at mouxa O cucmemo (1) x6AKemcaA y3A0 
(cedO2omM), eCAU Npu BcexX OOnYCMUMBLX %)-O0OabKAX 4UCAO epyOol 
y3206 (cedenr) cucmemol (1), PACNOAOIICEHHOLX 6B 6)-OKPeCMKHOCMU ML4K 
O, Ha eouHuuy OONbUe 4UCAA 2pyOux cedeA (y3N0B). Ocobax mouKxa 
ABALEMCH CEONO-V3AOM, ECAU 4UCAO 2pyOulx cedeA cucmemot (1') pasHe 
4UCAY 2pVOolX Y3A0B. 

Jian Moka3saTeabeTBa ITOH TeopeMbl CucTema (1) NpuBozuTca kK BUY 

ax 


Ca Ps c 
ap HY + Q(x, y), dt P2(x, ¥), 


rye Q, u P,— ananuTuyeckne (YHKIMM, pas1OXeHUA KOTOPHIX TO cTene- 
HAM X WH Y He COMepxKaT MMHeHMHEIX uteHoB. JIanee paccmaTpuBaeTca 
dyHKuua (x)= P,(x,¢9(%)), roe (x) ecTb pemenue ypaBHenns 
Vt Qe (x, ¥) = 0. 

Bcerfa MOXKHO B3ATb ¢>>0 TAKUM, TO pH BCeX ONMYCTHMBIX ¢-O-; 
6aBKax OcOObIe TOUKH CHCTeMBI (1’), HAaxOMAMMeCH B Oy-OKPECTHOCTH TOUKY! 
O, OyAyT pacnoroxenbl Ha KpHBOH y= (x). JlerkO NoKa3aTb, 4TO ecaEH! 
pasmomwkeHve pyHKuun (x) nO creneHaM X uMeeT Bua: V(x) =A, x™ + ...,| 
TO M ABAAETCA KpaTHOCTbIO TOUKH O, a 3HaK uucaa A, (B cayuae m 
HeueTHOrO) ONpeserseT, OyYAYT AM Kpalinue Ha KpuBOlh y = o(x) ocobnle 
TOUKH cucTeMBI (1’) y31amMu uM CceqaaMn. 

Jjairee WOKa3bIBaeTCH, YTO THM CORHOH OCOOOH TOUKH cucTempI (1) 
ompeeiaetca uuctamu mu A,. BexquKcoH UoKa3san (7), YTO THN Oco- 
OoH TOUKH B 9TOM CJlyyae ONpeerHeTCH unCaMM a MN, NOTyyaIOMMMH- 
CAB pe3yIbTaTe MOC ME LOBATEIbHOLO IpHMeHEHHA OUAMHCHHEIX peoOpasosa-| 
Huu ONpemeteHHOro Tuna. OxkaspiBaeTca, uTO a=A, u n=m. Takumt 
0Opa30M BBIACHACTCA FEOMETPHUCCKHH CMBICA OCH TMKCOHOBCKUX YHCe HN.) 

B. Cayuah A=O0O u 6=0. IIlpumenaa meton Benguxcona, HeTpy 2-) 
HO yCTaHOBUTb, YTO B 9TOM CJIYYAe BOSMOKHHI CJCAYIOMMe THMbI C10%K-} 
HbIX OCOOBIX TOYeK (/1-KpaTHOCTbh TOUKH). 

I. m weTHoe. 

jee 2, N=0, Nj =0. Mbt 6y em Ha3piBaTh TAaKYIO TOUKY BbIpOK- 
JeHHOH OcooboH TOKO. 

2) Cenndzysenm (C = 2; N= lin; = 0) 

Il. m HeueTHOe. 

1) Cenno (C= 4) NN '=10,) Ny 10); 


| 
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ey ser (Go U, avi 1, NG =), 

3) C=1, N=0, N;=1—Takyw TOUuKy MHI OyeM HasbIBaTh TOUKOL 
€ 3AMKHYTOH y310BOl OOmacTbIO. 

miPowye (C=0, N= 1, N;= 0). 

5) Llenrp. 

Jlia Toro uToOb onpeweanTb, K KaKOMY U3 YKa3aHHbIX THNOB NpHHas- 
J@KUT WaHHad ocoOas TouKa, cucTema (1) npHBoAUTCA K BULLY 


dy ax 
5 =Q:(x,9), = 9+ Pi(xy), 


roe Qe(x,y) u P2(x, y) — ananuTuyeckne (yHKIMH, pas1O2KeCHUA KOTOPHIX 
no cTeneHaAM X HW Y HE COMepxKaT AMHEHHEIX UTeHOB. 
Jlanee paccmaTpuBaioTcsd pasqioxKeHuA B PAL CAeyIoMMX PynKunh: 


¥ (x) = Q(x, 9 (2) = An x + 5 o) 
O(a Gy (9) 


Siech (xX) ecTb pemienue ypaBHenua y + P,(x, y) =0, a 3(x, y) — byHK- 
WMA, Olpeseiseman BTOpoH us topmy. (8). 

Oxa3piBaeTca, YTO THM OCOOOH TOUKH ONpeerseTCA NepBHIMM 4eHAa- 
MH pa3JIOKeHUA B PA paCCMOTPeHHHIX GYHKUMA, T. e€. UnCTaMH mM, N, 
ma. VU on-*. 

B caeqyroulMx TeOpeMax yKa3aHHble THUMB OCOOKIX TOYeK XapakTepH- 
ae m0 4HCJIy HW XapakTepy rpyObIx TO¥eK, Ha KOTOPBIe aHHad C102%*- 
Had TOUKAa pacllamaetTcA. Tak %xe Kak B culyyae A, MbI OyemM paccmaTpu- 
BaTb TOJbKO JONYCTHMbIe WOOaBKH. Ecamu mpu 3TOM NowyyaeTCaA MaKCu- 
MaJIbHOe€ UNCJIO, T. €. M TpyObIX TOYeK, TO CooTBeTcTBYyIONWMe MOOaBKU 
MBI OYeEM Ha3bIBaTb PaCULeNIAIOULAMH. 

Teopema 2. Yemxoxpamuas oco6an mouxa O cucmemot (1) s8aaem- 
CH BbLPOHCOEHHOW OCOOOIL MOXKOI B MOM UL MOALKO 6 MOM CAY4LAE, eCAU 
HaudemcsA MAKOE &* <eqy,4mMO npu AWOOM ¢<<* cCyMecmByIoM pacwWenAA- 
rouue ¢-O00abKU, NPU KOmOpoLx cucmema (1') He umeemM 2pyOUX Y3N06 6 
Dy-OKpecmHocmu mouku O (m. e. ece mouKu cucmemol (1'), y KOmopoLx 
A>0, s6A810mcH epyOolmu oKycamn). 

— Teopema 3. Hexremnoxpamuast ocodat mouxka O cucmemo (1) 
ABALEMCH CCOAOM 6 MOM U MOALKO 6 MOM CAYUAe, eCAU Npu bceX Oo- 
MYCMUMOLX %)-O00AbKAX Cucmema (1') UumMeem B 4,-OKPecmHOocmU mo4LKU 
O 2pyOux cedea Ha OOHO OOAbUE, 42M 2PYOHX Y3A0B WU OK cos. 
| IIpu paccmotpeHuu Bompoca 0 pa3iIMuMH TOUKM C 3a4MKHYTOH Yy3.10BOll 
loOmacTbIo uM y3la oT POKyca uM WeHTpa, MbI OyeM NpesNouaraTh, uTO 
iqucno A= 87, + 4(m+1)A,~0, roe An US, OMpeneanioTcA COOTHO- 
wweHuamu (4) u (5). IIpu stom ycaoBun umeeT MecTO Cuenylomad TeO- 
joeMa. 
| Teopema 4. Heuemnoxpamanas ocobas mouxa O cucme mol (1), He #6- 
MAIOW ACH CCONOM, ABALEMCA POKYCOM UAL YEHMPOM 6 MOM U MOALKO 6 
inom cryuae, eclau natdemca uucno «, O0<e*<&, makoe, “mo npu 
w00mM e<e cylmecmByim pacwenAsiouMue ¢-000abKU, Np KOMOpbLX 
ucmema (1') He umeem 2pyOolx 3106 6 Sy-OKpecmHocmu moxrKu O. 
| Bygem temepb paccmaTpuBaTb TOIbKO TakHe JONYCTHMBIe ¢-06aBKH, 
j1pH KOTOPHIX 4HCO cee cucTemp (1’), yOBMeTBOpAIOUIMX COOTHOLTIe- 
Hui0 =O, ABJAeTCA M@KCHMAJIbHO BO3MOMKHBIM. Torya BbINOMHAeTCA 
Teopema 5. /lycmb neuemxokpamnas mouxa ne sBasemca MOKY- 
hom uAu yeArmpom. .Tozda ona npedcmasasiem coool y3er 6 mom 
fwyuae, CCA NAP bCEX YKASAHHOLX BoE OONYcmMuUMBLX %)-dOOABKAX 


| * B paoote (*) Xammop ycTanaBanBaeT HaM4Me yKa3aHHbIX CTpyKTYp MeTO10M PpoM- 
sepa. 
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KpailHue Ha Kpusol y= (xX) ocodvle mouKku cucmemu (1') umewm oou- 
HAKOGbIL xapakmep ycmoiiuusocmu. B npomusonorzoncHomM CAy4ae mo4t- 
Ka O seasemch mo4uKkoll Cc 3amKHYmMoOi Y3Ao0bO CO AACMbN. | 


Toctynus0 | 
15 I 1954 | 


LMTHPOBAHHAA JIMTEPATYPA 


1A. A. Auaponos, C. 9. Xafixun, Teopua xone6anuk, M.—JI., 1937. 
21, Bendixson, Acta Math., 24 (1901). *H.B. Xaumos, Yu. 3am. u3.-maT. 
dakypt. Crammna6ancK. mez. u yuut. uuct., 1 (1952) 
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Hoxnage Akagemun Hayx CCCP 
1954. Tom XCV, N 3 


MATEMATHEA 


B. Tr. KAPMAHOB 


OB OJHOM TPAHMYHONK 3ANAYE JIS) YPABHEHUSA 
CMEWAHHOrTO THIA 


(IIpedcmasrzeno akademuxom C. JI. Co6onesvim 18 I 1954) 


[lenb 3aMeTKH — OKa3aTb CYLIECTBOBaHHe pelleHuA OAHOM rpanuuHoli 
gamauu JA ypaBHeHuA 


0? Oo? 
aa + Sony se =0 (1) 


M OOOCHOBaTb MPHMCHCHHE KOHCUHOpa3HOCTHOTO MeTOMa WIA pelleHna 
—9TOH 34afaun. 
§ 1. PaccmoTpuM Ha WocKocTu X,Y m-cBA3HYy1I0 OOmacTb G, orpaHu- 
-4CHHY!IO B BEPXHel NOJYNMOCKOCTH HENPEPbIBHEIMH MHUAMU 41, { 
C KOHI[aMH B COOTBETCTBYIOINMX TOUKAX OCH Ox: Ay, By; As, Bg; ...3 Am, Bm. 
[Ipeqnomaraetca, 4TO Bce OTKpbITHIe OTpe3Ku (A;B;) (= 2, 3,..., m) He 
Ne peKpbIBaloTCA HW MpHHaysexat oTpesky [A,H5,]. B ywxHeh nomynaocKocTu 
o6nactb G orpannuena oTpesKkamu [A;C;] u [B;C;] (¢= 1, 2,..., m) xapax- 
TepucTuK y= A;—x nu y= x—B;, Ci; —TouKa nepeceyenua asTux xapaKk- 
| TEPHCTHK. 
Tlocrayoska 3agauu 7°. Tpe6yemca xaiimu makywo gynKyuio 
u(x, Vy), 4mo: 1°) u #6nasemcxh pewmenuem ypasHenus (1) 6 O62acmu G 
npu y= 0; 2°) wu HenpepolsHa 6 3amKHYmou ObOAacmu U; 3°) Ou/Ox Uu 
Ou | Oy HenpepbleHol BHympu G; ecru OXU OOpalaiwmcsn B OecKOHe4HOCMD 


Q9°°+ 5 {m 


6 moukax A; u B; (i =1,2,...,m), mo nopsxdKa Huse edunuyol; 
4°) Ha Aunusx 7, (b=1,2,...,m) u Ha xapakKmepucmuKxax [A,C,| u 
[B:C;] (¢=2,3,...,m) u npunumaem 3adaHnole 3Ha4teHUs: 

Uly,=fi, Ultacr=%1, 4\e,c,) = 9, 


npuuem fi HenpepoleHnl, a v; Osancdol Oughmepenyupye moi. 
Merton pemeuusa. [Ipopenem B BepxHeH NOJynmocKOCcTM yepes 
'rouku A, u B, raagkyt sauHuio MKopmana yY TakKHM OOpa3s0M, UTOOBI 


| 8AMKHYTOM OHOCBA3HOH OOnacTu G’, rpanuyelH KOTOpOH ABAAeTCH KOHTyp 


+ + [A,C,] + [B,Cy], upunaqaexana samKHytaa oOmacTh G. Ilycrp f — mpo- 
U3BOJbHad HENpepbiBHad Ha Y dyHKuuA. Bpadore A. B. Buuazse (') qoKa- 
| 3bIBaeTCA, UTO B OOsacTH G’ cymecTByeT CMMHCTBeHHad PyHKuuA U(X, V), 
| ABJIAIOWWAACA peUIeHHeEM Ce yiomenh 3anaun. 

3anaua 7. 1’) v ymoBnerBopser ypaBHeHuto (1) B o6macTu G’ npu 
y= 0; 2’) nenpeppipna B saMKHyTOM OOnacTu UG’; 3’) dv/dx u dv/dy He- 
‘TIpepHIBHEI BHyTpH G’; ecm OHM OOpaaioTCH B O€CKOHCYHOCTh B TOUKAX 
} A, u By, TO nopamKa Huxe ennuuubl; 4’) Ha yu Ha [A,C,] v MpHHumaeT 
} 3alaHHble 3HayueHHA 


OL=f, Ol acy = be 


Ecan MbI nocTpoum dyHKuHIO W(x, ¥), YKOBACTBOPAIOMLyIO B o6uacTu G 
ycaosuam 1°), 2°), 3°) samauu 7° u ycaoBuio 4°) 


Oe at Aly De ee Oa ee w |B;c;) = Vi (=273, ee 


(rae F;—unenpeppipupie dynkuun, a W;—7Baxan andpepenun- 


pyemple (yHkuuu, Hanpumep, F;=v\ly,—fi u Wi=v|5,c,1— $i), TO | 


byuKuna u = VU—w GOyeT pemenuem sagauu 7”. 


HerpyqHo BuseTb, 1TO ynkuna w(x, Vy) BrunepOommyecKoH YacTu Gal 


o6aactu G mpemcrapasetT COOOH NHAMHApPMYeCKyI0 MOBEpXHOCTh, OOpasyi0- 
ue KOTOpOH NapasecbHbI xapakTepucTtuKe y= —x. IlosTomy Mocta- 


TOUHO pelIMTh cwemylomyio 3sagauy 7. 
m 


Ilycts G9 — onHocBx3HaA OOacTD Cc Toli xe rpanuierH T= yer B Bepx- 
i=1 

Heli nomynaocKocTu, uTo wu y oOnacTH G; B HMKHeEH NOJyNIOCKOCTH 
o6nacth G° orpanuyena oTpesKamu xapaKtepucTuK [A,F£,], [A.~,]; [BiFi], 
[Argé:l G=2,3,...,m—1), [8,6], (B22) Upm stom eA enleee 
[B:Ei] @ = 2, 3,..., m) MapanaebHbl XapakTepHcTHKe Y = — X, a OCTAIb- 
HbI€ OTPe3KH NapadebHbl XapakTepucTuKe y= x. EL; — cooTBeTcTByIoMlHe 
TOUKH TepeceueHnns. 

B3anaua 7**. Tpe6yerca naliru dyHKuMIo W(x, VY), YLOBCTBOpAIOLLYI0 
B oOnacTH G° ycaosnam 1°), 2°), 3°) u ycnoButo 4°) 


W |v, = F; CSS IRE 5 1105 w |ta,e,) = 9, 


W 


[BE — F,(B:) ((=2,3,...,m), F(A) =0. 


DyuKun1 w(x, y) OyAeM CTpOUTb, NOUb3yAcb KOHCYHOPa3HOCTHBIM 
MeTOOM, Kak sTo jzenaet HM. I. Tlerposcxut (*). 


“3 i) 
Paccmotpum cerky Sp. Buytpu samunrnueckon uactu G; o6aactu G° u 
mit 


BHYTpu nepexona L=[A,A,] + > [B:Aisi1] + [B,B,] sro o6ntgnaa KBal- 
t=2 
patHas ceTKa, OOpa30BaHHad Upsmpimu x = kh, y=lh(h>0,1=0, 1, 2,... 
u k=O, +1, +2,...). Buyrpn runep6ounueckohH uactu Ge o6mactu G’ 
y3JIOBble TOUKH (xX, Vn ceTkKu Sp exKaT Ha NepeceyeHuu XapaKTepucTuK 
Y= kh=— %, Si hy (leh 28 lee 2) ; 
Bresem o603Hauenua: Gi, —oOnacTh, cocToslad v3 KBa patos, leu- 


TR0 
KOM IIpHHa se Kallux GER L Goy — comacrey OrpaHHueHHanA COOTBeT- 
CTBYION[MMM OTPe3sKaMH Nepexoya L uw OTPe3skKaMU XapaKTepHCTUK, MpoxXo- 
AMMX uepes OM xKalinmMe K TOUKaM A; u B; (i= 1, 2,... m) rpanuuupie 


720 
TOUKH OONacTH Gyn, JexKaujHe Ha ocu Ox; T,—cospoxynuocth TaKux 
7 0 
KBapaToB, Ipunagqwexamux Gyn, y KOTOpbIX XOTA OBI OHA U3 BeEpMIMH 


0 
J@#KUT Ha rpanune oOsactu Gy, UCKIOUaH Te KBapaTLl, HHKHMe OCHO- 
BaHuA KOTOpbIX JexaT Ha L, a OOKOBEIE CTOPOHbI HE MpHHNaiexaT rpa- 


ie 
Hune oOnacTH Gin; Fin — yuku, 3aqanHple B KaxOM y3ae u3 Ty, 3na- 
uenuamu fF; B OWHO u3 ToueK rpanuuel T, O0mxatimmmx K asTomMy yas. 


OnpeyemuM B y3N0BEIX TOUKaXx (x, V),€ Gin + Go, PyHKUMIO Wy KaK 
pemenne Cre yiomel CMuCTeMbI pa3sHOCTHHIX ypaBHenuit: 


An@Wn = s [wa (x +h, y) + wa(x —h, y)+ wa(x, y+h)+ 


+ Wn (Xx, y—h)—4wp (x, y)]=0 mupH y>O u (x, Y)n© Gaa—Ts 
AnWp +1pWp= 0 pu y=0 u (x, V)n€ Gi =La 
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4 
LiWn= Fe [Wn(xX —h, y)—wn(x,y—h)] =0 mpu (x,y)EGRs 


Teopema 1. ®yxxyust wp npunumaem nanborsmee u Haumenpuiee 
SHALCHUL 6 MO4LKAX (x, V)n ETh. 


H3 Teopempi | BEITeKaeT CAMHCTBCHHOCT PeCIICHUA Wy, CHCTEMBI ypaB- 
HeHu (2), (3). 


B= Ay w" (x + Ay, Y)— w" (x, y) 
Tyctp typ= Fone Wa, = W", PEOTTE T Rhee , 
ee ey Th, — ow (45) 
a h ‘thin, 


n 
IIpupomumple HW2xKe TeOPeMbI NOAHOCTHIO pellaloT BoMpoc O nocTpoe- 
HMM pellleHun w sanqauu 7™*. 


Paccmotpum o6.actp G’, IpWHATNe*Kalllyio WeHKOM BMeCTe CO cBOet 
rpanuueh oOnactu G°. 

Teopema 2. Hs pasxomepxoit oepanurennocmu cemeticmea {w") 
pewenui ypasHenutt (2), (3) craedyem pacKHoMmepHast ozpanuxennocmd 
CEMCUCME PAZHOCMHLX OMHOWeHUU {WT} {wy} HA MHOHCECMBE Y3NObLLX 


‘mouek (Xx, V)n, NpuHAdAencaMUX BCAKOK O6On2Acmu G’. 


Tak Kak Wr HU Wy SABAIOTCA TakKxKe peWICHHAMM CHCTeMBI ypaBHe- 
Hun (2), TO u3 TeopeMBI 2 ceyeT paBHOMepHaA OrpaHHYeHHOCTh CeMeHCTB 
{wi} u {Wyy}. To 2#xe camoe OTHOCHTCA u K ceMelicTBaM {Wyrx} U {Wyyy}. 

Jina MoKa3aTeIbcTBa TeCOPeMEI cCeLyeT BOCHOMb3OBaTbCA TPpHeMOM 
C. H. Bepumrefua (cm. (°)). 

Teopema 3. Dyxxyuu w", wr, Wy, Wry UW Wyy MOHCHO mak Ooonpe- 
denumb 60 Bceti o62acmu G, 4umo noayuennoe cemeiicmea oynKkyuti 
{w"}, {wr}, {wy}, {wre}, {Wyy} OyOym pasHomepHo oe2panureno u pasHo- 
cmenenHKo Henpepolene 6 G. 

H3 Treopempr Apuea caemyer: 

Teopema 4. H3cemeticmea mynkyuit {w") moocno BolOpamb mak y10 

o0nocrzedosamentnocms {w"}, Komopat cxodusacs Ou 8B G° (pasnHo- 

uepHo 8 G*) K HeKOmOpoi PynKyuUu wW, A nocAedOBAMEeAbHOCMUL NepsHlx 

1 BMOPLX pasKHOCMHoLX OmHOWMenU om w™ cxoduAucd 6 G° (pasbHo- 
“ Ow Ow Ow Cw 

uepHo 6 CG"), coomeemcméeHHo, K Gee Gy gee ay 

IIlpexeapubim mepexonoM B CucTeme ypaBHeHult (2) upu hp—>O goKa- 
bbIBAeTCHA . 
| Teopema 5. ®yxaxyua w(x, y) ydosnzemsopsem 6 G° npu y#O 
VpasrHexinio (1). 
| IIpu nomomu OappepoB oKa3sbiBaeTca 
| Teopema 6. ®ynxyua w(x, y) Henpepoisna 6 G+T unpurumaem 
bo ecex pe2zyAspHolx 6 cmbicae Tleppona moukax Q 2panuyo T sadannoe 
bnazenust Fj. 

M3 ycnopuli cKenBanua CremyeT, uTO AAA pemieHua w 3agqaun 7°" Ha 
hepexoge L BbINOIHAeCTCA paBeHCTBO 


aw dw 9 
Ox sews 
} M3 CBOHCTB rapMoHMyecKHX *yHKuUMA CueLyeT, TO W He MOKET OCTH- 
jatb 9kcTpemyma BuyTpu Gy+ LZ. Tlostomy pemenve sanayi 7** enMH- 
jrBenHO. IIpH momo sTOrO MOKasblBaeTCA 
| Teopema 7. He mosoko nodnocrzedosamerbnocms {w"k\, HO BCH 
ocnedosamesnocms {w"} cxodumcs K W. 


AH, r. 95, Ne 3 44] 


3ameuanue x § 1. B 3anaue 7* MomMHO He TpeOOBaTb HeMpepbIB- 
Hoctu dyuKunh fi. [aa cyulecTBOBaHHA pelieHHA MOCTATONHa OrpaHHnden: 
HocTb Bcex fi Ha TI (ycaoBua 2°) u 4°) BaToM Cayyae COOTBETCTBYIOWIMN 


OOpas0M H3MeHATCA). 
§ 2. Ilycrh vw (x, y)—TOUHOe pemleHve 3aa4H T. Tloctpous jus 


o6mactu G’ mo 3aqaHHOMy © >O COBOKYNHOCTb KBapaToB Ye (coBe plleHHG 
TaK 2K, KaK cCTpousacb COBOKynHocTb KBagpaToB I’, B saqaye 7”) & 
onpenetuB B y3max (x, ¥)n€ ye PyHKumio fn (TAKUM xe o6pa3oM, Kak F 
B gagaue 7’), 3amqaqum B TOUKAX (xX, V)n € Gin + Gon yHKuHio Un Kak 
pemeHne cule lyiolme cucTeMbI pasHOCTHBIX ypaBHenuli *: 


2,0, = 0 npuy > Ou(x, Vn € Gin — e3 
wh h al : 
h2An0n + Urn) = Vr (> \—n (FS ) npu (x,0);€Gi—te, 


nts ated 2) WE 


mpy y<Ou (x, y)n€ Gon; 
Un =f mpu (x, V)n € te. 


Tlono6uo tomy Kak 3To memaet H.T. Tlerposcxun B (*) (ctp. 276—283 
WOKa3blBaeTcA Cae Myiowlar | 

Teopema. /Ilycmb 6 sadaxe T 2panunnad yxHKyun v, mpuscdss 
Ougpepenyupyema u mpemou npousBodHole €€ YOOBAEMBOPAIOM YCAOBUAA 
Téavdepa c nokasamenem O<K< 1. Ecau v(x, y)— mo4tnoe pewenu 
sadauun T, a Un (x, y)— pemenue cucmemu (4), mo OA BCAKO2O 8 > 
Hauoemcat makoe Oocmamo4HO mMaNoe ¢->0 UW makoe OOCMaMOLHO mar 


noe h>0, umo das ecex mouex (x, Yn € Gir+ Gon 


| U(x, Y)— Unlx, Y)| <0. 


Sra Teopema u pesyabtaTe! § 1 nOAHOCTbIO OOOCHOBBIBaIOT IpHMeHes 
HW@€ KOHCYHOPaSHOCTHOTO MeTOa AIA pemenua sanauu 7°. 


MockosBcKkuit rocyapcTBeHHbIi Tlocrynuao 
YHHBepCcHTeT 12 I 1954 
uM. M. B. Jlomonocosa 


UMTHPOBAHHAS JIMTEPATYPA 


1 A. B. Bumagse, Tp. Marem. nucr. um. B. A. Crexsosa, 44 (1953). ?V.T. Mer 
popckui, Ycn. mMatem. wayk, 8, ctp. 161 (1941). ®W. I. Merposcxunit, Jew 
WHH OO ypaBHeHMAX C “aCTHBIMM mpousBomHbIMu, M.—JI., 1950. 43. WU. Xaauaoi 
Towa. AH Asep6.CCP, 9, Ne 4 (1953). i 


> ~~ I 
* Uepes G,, Hu Gy, OOosHayeHb! OONACTH, OMpezeieHue KOTOPHIX aHalOorM4HoO onpé 
nenenuio o6nacteit G), u G2, B sanaue T**. | 
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Hoxnags Axayemun Hayx CCCP 
1954. Tom XCV, Ne 3 


MATEMATHKA 


B. C. KOPOJIFOK 


ACHMMITOTHYECKHE PA3JIOXKEHHA JIA KPATEPHEB COrJACHA 
A. H. KOJIMOrOPOBA u H. B. CMMPHOBA 


(ITpedcmaszeno axademurxom A. H. Koamozopostim 25 I 1954) 


OnHo u3 3aau MaTeMaTHYeCKOH CTaTHCTHKH ABJAeTCA 3amaua po- 
BEPKM CTATHCTHYECKHX THNMOTe3, KOTOPad MOXeT OLITh CPopMy.1upoBaHa 
rak: Ha OCHOBAHHMM HEKOTOPHIX COOOpaxKeHHH MOMKHO CKasaTb, 4TO *yHK- 
Wa paciipememtenua Cayualino# BeauunHbEl € ecTtb F(x); cnpamusaerca, 
SOBMECTHME! IH HaOJIOMe€HHbIe 3HAUeHUA 


X4; Xo). «+> Xn (1) 
> runoTesoH, uTO § uMeeT WeHCTBUTeIbHO pacmpezemenue F(x)? 


Ecau uMerorca ABe Cepuu He3aBHCMMbIX HaOsI0ReHHH 
Miata ae Vay Voss s 25 Vie = M1 Nh), (2) 


O ClpaliMBaeTCca, COBMeECTHMEI JIM HaOJIOJeCHHBbIC 3HadeHUA C runoTeson, 
TO 0O0@ cepHu TOMyyeHHI B pe3ybTaTe HaOMIOMeHHA Had CyualinEIMu 
e@IM4MHaMuH C OAHHM H TEM Ke pacnpezenennem F(x)? 

A. H. Koumoropos (?) npeqioxu KpuTepH Wa NpoBepKu TNepBok u3 
‘KasaHHbIx runotes. H. B. CmupHoBpim Obl Mpeq0XeH aHalOrMyHElit 
puTepHii 1a MpOBepKU BTOPOH THNOTESHI. 

Kputeput A. H. Koamoroposa coctout B caenyromem. Ilo pesyubta- 
aM HaOmioneHuh (1) crpoutca sMnupnuecKkaa PyHKWMA pacnpeseieHuA 
| t 
| Silt) = a) : 


n 


Ine"K, (t)— 4ucuo xX, MeHbINMX, YeM fF. 
Teopema A. H. Koamoroposa. Ecuu F(t) nenpepwisHa, mo 


®,(z)=P{Va__ sup |SalQ)—FO<2 152 


-Loo 
— 1k e—"” tpn z>0; 
Seale P 
0 mupu z<0. 


Jia npoBepKu BTOPO THNOTesbI HCHOAb3yeTCA 
Teopema H. B. Cmupuosa. Ecau F(t) nenpepoisna, mo 


= num E(t) 3S, (tb > K(z), 
Pim (=P{V sup |TmnO—SO1<2 fae KO 


“brodenuit. 
| Kpome yKa3aHHbIxX TeEOPeM LA MPOBePKu copMy 1MpoBaHHbIx rumorTes 
\ryT ObITb MCHOAb3OBaHbI CeMyIOMMe TEOPeMbl (cm. (*)): 
| 


oe «443 
| 


| 


Teopema 1. Ecau F(t) xenpepwexa, mo 
of Z=PiVn sup [F@)— Sil 2) 1 eee 
—a<t< +00 see 


Teopema 2. Ecau F(t) nenpepoisna, mo 


Ot (z)= nm Te (Lye Sate + {=e 0) 
ss (2) py N a cl ( ) ( )I < 2} 7 (eo } 


Om 


Teopempt A. H. Koamoropoza u H. B. Cmupnopa saBaaiotca npezer 
HbIMH HM NOTOMY H€ YUHTHIBaIOT BIMAHMA, KOTOPOe OKasbIBaeT Ha pe3yJ 
TaT uucato HaOw0meHui. TakuM oOpa30M BO3HUKaeT 3afaua OWeCHK IC 
TpewHOcTeli, KOTOPbIe MOABJIAIOTCH MPH 3aMeHe TOUHBIX pacnpesereHu 

TIPeeIbHEIMH, Tilia pacupeqesenua MaKCHMyMa OMHOCTOPOHHUX YKIOHE 
Hu MEKLY SMUMpMyeCcKOH u TeopeTHueCKOH KpMBbIMH pacupeeeHHuA 9 
gamaua Ona pemieHa H. B. Cmupnosnm (’). 

B BeOS, B. B. PuemexKxo (8) QaHbl ACHMNTOTHUeCKHE PasIORXeHHA LI 
dyHKynl ©7, (2) u Dyn (Z). 

B oOuem Calyyae aCMMNTOTHYeCKHe PasIOKeHHA Da PyHKuWAH pacni 
JLeCHHA MAKCHMAJbHbIX YKJIOHEHHA ONPeAeIAIOTCAH CAELYIOWIMMH TeOpE 
Mamu (BCIOony p—wuetoe nomoxuTeAbHOe uucO (p<11), z>0): 

Teopema 1. B mowxax cKkaxkos PyHKyuu pacnpedenenud makes 
MymMa pa3sHocmuL Mee ey OBYMA IMNUpULeCKUMU KpUBbLMU pacnpedere 
i 


Hus npu z=O o(/™) umeem mecmo gopmyAa: 


Orne) = pf Ve sup, Un ®)— a1 < zh i 


coc tc} 


sch yl les ys mm (1 _ 1). m+ mnt nt Dat () dat 
l c [1 a (a n oe Nmn 3 I 3 i 


+(e)" re]. 


RPeope Na 2. PYAKY UA pacnpedenenut makcumyma pa3Hoc 
mencoy pNP CECE u amnupurecKol Kpueolmu pacnpederenusn n 


z=O (Vn) npedcmasuma 6 bude: 
®; (2) = oe sup [FQ—Si@1<2} = 
ei 


ntmew liege (8) +o ex 


Teopema 3. B mouxax cKatkoe oyxKyuu pacnpedenenusd mak 
MyMa MOOYAA pa3sHocmu MeHCOY ObyMA IMNUPUMeCKUML KpUubLMU p 


——- 


npedenenun npu z= pack umeem mecmo gopmyAa: 
Pan(@)= PLY st sag! Tn — Sn <2} = 
= Dy (— 1) enaht 4. m ait mn fe n? y (— 1) ae (1 a aes) paten 


voll) 
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Teopema 4, Dyaxyusn pacnpedenenut makcumyma MOOYAL pas- 
HOCmU MerCOY meopemuxecKol u amnupuxecKon KpusblmMu pacnpedere- 


6 — 
HU NpU z= O(Vn) npedcmasuma 6 bude 


®.(z)=PlVn SUP, ,, FO Sn@| <2} = (6) 
ae -beo 
= Smee eS Cee (1 Bem sof et), 


Ja MOKasaTebCTBa COpMyMpOBaHHEIX TeOpeM pacnorORUM pesyub- 
‘TaTbl HaOMOMeHu OO6eux cepuit (2) no Beauunue: 


Bp ae Cor i EN 
k 


Mu paccMoTpum cymmEl Sp = >) e, (k= 1,2,..., N), So =0, cayuaftuprx 
r=1 


BeJIMYHMH 
) 4 nm 1./nm 
a ea CCM 275 ep — fb — a Vs Ti wee cae 
JlerkoO M0Ka3aTb, 4TO 
nm 
max Se= max Y= [Tn(t)— S(O], 


0<hk<N —o<ct<-+co 
fr nm 
wes alas ma WV ONG | Tm (¢) — Sn()]. 


BrejemM Tenepb pacupezeienua 
p(x, tz)= ae S,<z sya} p(x, t; z)= as |S;|<z syne 


irae ¢ npuHumaet 3Hauenua Buga k/N (k= 1,2,...,N), a X—BO3MOK- 
(HbIC 3HAaYeCHHA CYMMBI Sp. 
H3 onpegenenua yuKunt pt (x, t;z) u p(x, t; Z) cmenyer, uTo 


Grip Wl; 2), Tan 2) =p, Fe). 
B cuay teopempt B. H. Ianpeuxo ((*), crp. 282), 
+ (z) = lim or, (Zhe him By f0.1: 2), 
m—>oo m——>oco 
©, (2) = lim Dum (Zz) =_lim p (0, 1; 2). 
m—>co m—>oo 


C apyrof croponn, dyxKuuu p* (x,t; z) u p(x, ¢; z) aBamoTca peme- 
(HHAMM Pa3HOCTHOTO ypaBHeHHA 


B(p)= + (i tat) p(x—a, t —=) En 
+ 2 (1-84) p(x +8,t-sr) ple) =0 (7) 
k TpaHHUHIMM yCJIOBHAMM AIA ler 12): 
| 


iy ex, 2)— 1 upa, O< X=— 2; p(x, — ex, 2) = 1 px ee, 
Gat, 2)=0. pn x 242, (8) 


ew 


i 
| aaa p(x, t; 2): 
(x, Bx; z)=1 mpn O<xX<z; p(x, —ax,z)=1 mpu AH Hees 


p(x, z)=0 npn |x|>z. (9) 
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Ecam Telepb MOCTPOMTh aCHMIITOTHYeCKHE pasOKeHHA AAA pyHKuHH | 
p(x, t; z)up (x, t; 2) Kak pemenuli pasHocTHoro ypapueuna (7), To upu x=0,, 
¢=1 noxyuum acumnToTuyecKue PoOpMyAb Aa PyHKyAN pacnpewerenuAl 
MaKCMMaJIbHBIX YKJOHCHHH Din (Z) HW Dam (Z), a UX IPeMeHHbIe 3HaYeHHAl 
Up @uKCHpOBaHHOM  u m>cO MalyT acuMMTOTHYeCKHe MpeACTaBACHHA! 
OF (z)u ®,(z). Acumnroruyeckue pasioxenua nas p* (x, f; 2) uM p(x; t3 BD 
HAXOJIATCA KaK OObINHO, Kora B ypaBHeHHe BXOAMT MaJbI NapaMerp! 
(3mecb TaKOBLIM cayKUT « = Yn/Nm): upencraBuM pasHOCTHHI onepa- 
top B B Buge pxga NO CTeneHAM Masloro MapameTpa @ 


B=A,+a(l—v)A, +24, +64, (v=), 


1 
MW pelleHve ypaBHeHusa (7) uljeM B Buse 
p=po+a(1—v)pi+ o pr + BPs, 


rhe po(x, t), pi(x, t), po(x, t) ompenersioTca nocaeqOBaTebHOH CHCTEe- 
MOH nudmepenuuabHblX ypaBHeHuh: 


| 
2 08 Uc 0y ale 0l aoe (109 
PY(% O=1; pFeZ,H=0; pr O=1; po H=pl(—2,)=9. | 


pt (x, 0) = pF (2, =0; p(x, 0) = pilz, 4) = pi(— 2, t) = 0. 


1 Ops Xx OP, Op, _ v O¥ po ets (vVi—v + 1) * Po __ 


24 ox4 t ox ot 2 OF 
px (x, 0) = p}(z,t)=0; po(x, 0) = p.(z, t) = p.(— 2, t) = 0. 


Jlua ocrarouHoro -uteHa ps(x,t) momyuaeTca pa3HOCTHOe ypaBHe+ 
Hue (7) c mpaBoH uacTbIO: 


B(ps) = — gr {|B — yy (Ao + 21 9) Ar + 2? 2) | (Po) + 


4 a4 

+a(1—»[B— (A+ a(1=9) A,)|(p.)+ |B - Ao]! (p2) . (13) 
Tpanwunpie ycropua aaa ps(x, t) HaxoqaTca u3 COOTHOMeHHA: | 
P3(X, t) = ar lp (x, 4) — po (x, t)—a(1 —v) py (x, t) —a%po(x, f)]. (14 


BplOop rpaHHYHEIX 3HAYeHHH WIA Po, Py U Po OMpeMenaerca ycnoBueM 
yTOOH p3(x, ¢) Ha rpanuye Onlia orpanMueHHOl npu w§o0OHX Mu mM. 
ACHMITOTHYECKHE Pa3102%KCHHA OOOCHOBBIBAIOTCA MOKasaTebCTBOM orpa 
HMYCHHOCTH OCTaTOUHOTO useHa p3(0, 1) np Bcex mu m. | 
Takum o6pasom, nonyuenbt d@opmyant (3) u (5), us KOTOpHIX mpemerD 
HIM IlepexONOM TO m-> co MOMyualOTCA AaCMMNTOTHYeCKHe NpPeACTABJeHM: 
pyuKkunk OF (z) u ,(z), 7. e. hopmyaur (4) u (6). ; 
JIioOonbITHO OTMETHTb, YTO LAA ABYXCTOPOHHUX YKJOHeHMH TepBEl 
OCTATOUHbIH 4eH pasmoxXeHHA uMeeT NOpanoK 1/n. | 


(2—v-+41) O4p vx Op, Be ie 2 —y)? [eo — = 55); 
a 


Iloctynua0 
29 | 1954 
LUMTHPOBAHHAA JIMTEPATYPA 


+ A, H. Koumoropos, Ist. Ital. Attuari, 4 (1933). ®H. B. Cmupuos, Ye 
MaTeM. HayK, B. 10 (1944), * 5B. B. Tueneuxo, MAH, 82, M 5 (1952 
45. B. THemgeuko, Kype teopun Bepoatuocrelt, 1950. 
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Aoxnaygn Akagemun Hay CCCP 
1954. Tom XCV, Ne 3 


MATEMATHKA 


M. M. JABPEHTbEB 


OB OLWEHKE TOYHOCTH PEWEHYA CUCTEM JIAHEMHbIX 
YPABHEHNK 


(ITpedcmasrzeno axademuxomu M. B. Keadotuem 21 I 1954) 


1. IlycTb mana cucTeMa AMHeHHEIX ypaBHenut 


n 
Mapa C=... 7) (1) 
js 
MW NYCTb 
n 
Diep) Galen) (2) 
i=1 
Wu 
n 
Saijj=1 (=1,...,n). (2') 
j=l 
Tloxkaxem, 4TO 
n 
Ve 
Vy Digs aes Oe 
i=] 
irge uvcla %,...,X,—pemenue, a A—onpemgeantenb cucrempr (1). 


OuesuyHo, 4TO 


n Jen 
iV Sac ver 
ix=1 fet | 


rae }\— MOYyJb HaMMeHbIUeTO COOCTBEHHOTO 3HayeHHA MATPUHIIH || Qi; || . 
OueHuMm Tenepb 4uMCaO A CHu3y, NOb3yacb ycuoBuem (2). Tak Kak 
COOCTBEHHBI€ YHCa MATPHIbI pH TpaHCHOHMpOBaHHH He MCHAIOTCH, TO Ta 
%Ke OWCHKA NOMYYNTCH, ECM UCHOAb30BaTb ycoBue (2’). 
Tlomb3yaCb M3BECTHbIM 3 JIMHEHHOM areOpbl paBeHCTBOM 


A= HU, 


roe A—mpou3po1bHad MmaTpuua, /7— caMOCONpsAxKeHHad MaTpula uU 
|}U — yuutapyHad MaTpula, MOXKHO MOKa3aTb, YTO MOCTATOUHO OMCHUTb HCO 
p CHM3y JMUIb QA CaMOCONpsAXeHHOH MaTpHUBl. 

' WUcnoap3sya papencrso (2) Aaa CaMOCONpAxKeHHOH MaTPHIIbl, MO2KHO 
(/MOKa3aTb, 4TO 


n 
| dyN=n, (3) 


| i=1 


irae hy, ++. An — COOCTBCHHBIC YuCMa CaMOCompsxKeHHOK maTpuubl. IlyctTb 
|\y= h— HauMeHbUee COOCTBEHHOe YMCO MaTpHUBI. 
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Tak Kak onpemeautTetb MaTpulpr A paBeH 


TO, OUCBUHO, ONpeneauTerb A WocTurHeT Upu ukcupoBaHHOM }, HavOOJIb-) 
wero NO MOYO 3HAaYeHUA, CCH | 


Rc ye are oY 


B 9ToM cayuae u3 ycoBua (3) cuemyeT 


52 
ew, “A 
on (0 PaO es 5) 
SuHaunt, 
eS 1-2? 
et: a. 
A<i(1+ 5 7)" ata Pers, | 
oTKy la 
A 
>—. 
POV 
Cue qoBaTeJIbHo, 
n n 
Ve : 
> ba fiae ae > ej , (4)) 
i=1 a 


yYTO HM TPpeOOBaTOCb NOKasarb. 
2. H3 HepaBenctsa (4) ceqyeT, YTO WA CHCTEMBI 


n 
djayxj=b: (= 1,...,7), 


YA 
ecu 0; H3BECTHO C TOUHOCTHIO WO &j, 7=1,...,, TO pH HOPMMPOBKe CH 
Vie n 
, é 
crembl (2) uu (2) x; u3BeECTHO C TOUHOCTHIO 40 —— Dia 
= 


Ora oueHka an HOpMupoBKu (2’) cyueCTBeHHO yayunleHa ObITh He 
mMoxetT. Ona Obla mpupewena B Halle 3amerKe (1) an Cayuaa, Korma 


Jia HopmMuposku (2) HeMOCpeACTBeHHEIM NpHMeHeCHHeEM HepaBeHCTB 
AjaMapa MO2KHO NOWYYMTb AAA HCKOMO/ TOUHOCTH BHIPAxKe Hue 


{ n 
i 2 , 


Ilocrynuso 
2 IX 1953 


UMTHPOBAHHAS JIMTEPATYPA 
1M. M, Jlappeutbes, JAH, 92, 885 (1953). 


448 


Hoxsagn Anagemun Hayx CCCP 
1954. Tom XCV, Ne 3 


MATEMATHKA 
| a. I. MOP]LYXAH-BOJITOBCKOH | 


O AYFE KPHBOM BrOPOrO NOPAAKA HA MJOCKOCTH 
JIOBAYEBCKOLO 


(IIpedcmaszeno axademuxom A. H. Koamozoposum 22 1 1954) 


Llentpaibuaa KpuBaa 2-ro nopayKa onpeneaserca ypaBHeHuem 
Ax? +- By? — Cz?7=0 (1) 


WJ 
Ax? — By? —Cz?=0, (2) 

{Te MoxHO nosaratb A<B. IIpu stom (1) B cayyae C/B<C/A< FP? 
}MaeT pealbupli gaaunc, B cayyae C/B<k?< C/A noaypeanbunii, 
B cayyae RW<C/B< C/A upneanbupl. Ypapuenuve (2) B cayuae 
C/A<k? paer peanbuyio runepoouy, B cayyae k28< C/A — uneanbuyw. 
B meppom cuyyae ypapHenue (1) u cBasyromlee x, Y, Z COOTHOIMeHHE 


Xx? | yy? — k22z7 = — Rk? (3) 


|MpHBOAHM K ABYM ypaBHeHHAM: 


x2 2 2x2 z 
apg. eee ara Sey (4) 
IAG: R°C R7A C B—A 
ee, | fae ) an A yt 
ee = 9e—Gy)) BO d BRAG oB ABE 
Ypapueuue (4) MOKeM 3aMCHHTb CJC YIOWMMH: 
A= osnt,) ~—Ppent, 2 y7dn't, (5) 


CuuTadA A 3a MOMYIb ITUX BINMMTHYCCKNX PyHKUHH. . 
Jlyra BbipaxkaeTca MHTerpasoM Ss = \Vae + dy* — k?dz" u, Ha OCHO- 


\Banun (4), unTerpatom s= \ a? cn? ¢ dn? ¢-+-6? sn? ¢ dn? t—A*y? sn? ¢ cn? tat. 

STOT MHTErpad NPUBOLUTCHA K yAbTPadJIANTHYeCKOMY MHTerpasly 2-ro Kacca 
—(sentt a rae R(n) = (Un? + Ty + S)(1 — 9) (1 — f°) 

B cayuae eBKAMZOBOM MAOCKOCTH MbI MOKEM YKa3aTb CIPAMIAeMYIO 
asHOCTb S,—S, Ayr auaunca. Jaa uamockxoctu JloOayescKoro moxKeM 
VKa3aTb CYMMY S2 + S3 TaKYI0, UTO Sz + Sz — S, CupaMdsema. Boooule, 1H 
NCMICHHA STO 3aauM MEI LO/KHEI UCHOb30BaTb Teopemy AOdeas. [louta- 
ran N= 1/%,, MbI MOMKeM Tepeceub KPMBy!IO 


C= Qi (1); (6) 
me) (1) = (See PO) i a a napa6o0H, onpememse- 
MOU YpaBHeHHeM 


wa 


C= 8+ yn, + Be + anf, (7) 
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B KoTOpom 8 == Q,(0), 207 = Q, (0). Hcxmouaa (a, 8) u3 caemyiomux ypaB- 
HeHH, KOTOpHIe momyuaem u3 (6) u (7): 


° “ 7 . j t) == ¢ Fe 
YW = 9, (a, 8); oe ee = %, (a, 8); a en = G, (a, B); 

7 1) 1 1 = 9, (2, B), | 
rae 7%) —xkopxHu uxple, vem 0, MBI nOdyyaem BEIpaxenua 7°, 7 uepes 
1), 7), a 3atem 78), 74 yepes AD, 7, pW KOTOpHIxX 7% = CyMMe 


y=4 nV) 


2 q 
>; a dt, roe 74)— koopmquHaTH TOUeK NMepeceyeHHA, OTBE- 


v1 »(0/) 
yalollue CHelualbHO BLIOPpaHHbIM 3HayeHusM a, 8 — BEIpaxkaroTca alreOpau- 
yeckol yuKuueh 7%, 

Ecau nomoxutTp 4 = 7), ro nomyuuMasreOpanyeckne BbIPAaxKeHHA 
7, 7 uepes 7 wu OyqemM uMeTb Sy + S3=5,-+ anreOpanyecKkad YHK- | 
IMA, IPH4eM HavaJIbHbIe HW KOHEYHbIE TOUKM So, Sz MOY4aloTCA U3 HavaJb- | 
HOH M KOHeYHOM TOUKH S,, amreOpaw4uecKuM NOCTpoeHveM (MOCTPOeHHEM | 
TIpH NOMOMM alreOpaMvyecKHX KPHBBIX). | 

Caemyer OTMeTHTb, ITO OObINMe BLIKaqKH, KOTOpble TpeOyeT TeOpema 
A6eaa, MOxHO OOOMTH, HCHOMb3yA MHTerpatbl AKOOMeEBCKUX ypaBHeHMhA: | 


uh N21 : 
Sy esa Sy (8)) 
ja & VQ (1) (ae no”) VQ (41) 
3 ’ 
Q, (a) SS 
——-_ =Va piaptc, G} 
4 re (nl) i Pi a 


rye 
Q, (%) = a, rs a7 ae Ay TT A, % +A, TaN, +3 
F(nJ=G,— 2) 1, — 1), — 9); 


3 ; 7 
ys Q, one V a,p3 + 4pP, + C p5 


a ee 10) 
co fi 2 2 (10) 
jaa F (nl?) (ny?) Ps | 
Po= IMA, Py = TOV, y, = 1/4. aa nomyyenua MCKOMEIX 3aBMCH-. 
mMocTeH CaenyeT TOmbKO B (9) u (10) nonoxmUuTD y= 1/%. | 

Takue Ke MCCICROBaHHA BO3MOMKHKI UH AAA WONypeabHoro y3TMNCa, 


IIA KOTOPOTO ypaBHeHue (4) 3aMeHAeTCA CIE MYIOWMMH: | 


£6) yi oe 2 | 
SAI arnt? agen i cek ayy 
HJIM 

dnt ,snt Xl | 
seamLny swear ede. ar Ga (12) 
B cayuae peatbHon runep6ouni | 

x2 iy HK 2 12 H! 222 . 
oe peal, ie ae (13) 
JIM | 
dnt Acnt 
KSA, ya Pe te eS oss (14) 
Jlamuetinee uccieqoBanne MPHBOAUT TOXe K uNTerpasam 1-ro Ksacca, 
Tloctynuuo 
414 1V 1953 | 


UHMTHPOBAHHAS JIMTEPATYPA 


1H. Laurent, Traité d’Analyse, 4,p. 322,1889. 21. Mopayxait-Boatos 
ckow, Map. Lonck. noautexn. unct. (1905—1906). * Barbarin, Etude de géomeétri¢ 
analytique non Euclidienne, Bruxelle, 1900. 
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Hornage Axagemun Hayx CCCP 
1954. Tom XCV, No 3 


MATEMATHKA 


O. A. OJIEMHHK 


O 3AJAYE KOLA JIA HEJMHEMHbIX YPABHEHUM B KJACCE 
PA3PbIBHbIX ®YHKUMM 


(ITpedcmasaeno axademuxom H. I. [lemposcxum 19 I 1954) 


Jl HeMHeHHEIX THNepOomM4YeCKUX ypaBHeHMA TlaqKoe pemenue 3a- 
mauw Koumm cyecTsyeT, KaK UpaBusO, TObKO B MasOH oKpecTHOcTU 
JMHUM WIM MOBepXHOCTH, re 3aaHbl HayabHBIe ycroBus. Ilo paspprBnbim 
HauaJIbHbIM YCJIOBHAM pellieHHe 3afauH Kowu AA HeMHCHHEIX ypaBHe- 
HHH, BOOOMe TOBOPA, HE ONPeAeCAACTCA OMHO3HAYHO WaKe B CKOMb yrOqHO 
‘MaJloH OKPeCTHOCTH JIMHHH WIM NMOBePXHOCTH, Te 3aaHbl HavabHple 
ycuopua. Jlia Toro uToOnl 3aqaua Komm fia HeMHeHHEIX ypaBHeHuli 
C rlaqKMMH WIM paspbIBHbIMHM HavaJIbHbIMM YCJIOBHAMM ObIa OMHO3HAUHO 
ipaspeliuma B OObUIOH OONaCTH, HeEOOXOAHMO paCCMaTPHBaTb Pa3spbIBHbIe 
)pelieHua ypaBHeHHA MH MO-HOBOMYy OCcTaBHTb gagauy Kou. Bonpoc o 
TakoH mocTaHoBKe 3aqaum Koumm paccmatpusaetca B Kure H. I. [lerpos- 
cxoro (1). K paccmotpeHuio 3aqauH Koulu Aa HeMHeHHEIX ypaBHeHuit 
}C pa3pbIBHBIMM HauvaJbHbIMM yCJOBMYAMM uM 3anauH Koum B Ooubmor 
}oOmacTH NPHBOLAT 3aqayuM MeXaHHKH. 

B wactTosme 3amMeTKe MbI paccMoTpHM samauy Komu Aaa HemMHel- 
HOTO ypaBHeHHA Bua 


| Alt, x E+ fl, x, 3 =Sfalt, x 4) (1) 


[C HauabHBIM yCaoBpuem Ha oTpe3Ke [a, 6] npamow# t=O uuu Ha Bcel 
upamoi ¢=0. Ypapuenue (1) yMHOwKeHHeM Ha *YHKUMIO, 3aBHCALLyIO OT 
t, x, “4, MOXKHO MpHBecTu K BULLY 


Oi (t, x, 4), Ope(t, x, 4) 

: ot ec Ox =e (2) 
Byem npeqnosarath, To d@yHKuuA 9, (¢, x, W) TakOBa, 4TO B ypaBHeHuu 
(2) MooxXKHO mpousBecTu 3aMeHy HeM3BECTHOK PyHKUMH BUNA 9 (Zt, x, UW) = v. 
‘Tlostomy MbI OrpaHuyuMCA paCCMOTPeHHeM ypaBHeHUA 


Ou OOME, H, 08) 

iat ese cae (3) 
Ilycth wa orpesxe [a, 6] npamoli t= 0 3anana tbyHKUMA U(x), KOTO- 
pad B KaxK OH TOUKe paspbIBa HMeeT peed cupaBa Uo (x+0) u upenen 
CeBa Uy(x—0). MuoxecTso ToueK pa3pbIBa PyHKUMH U(X) He Oonee 
yem cueTHo. Paccmotpum o6aactb G B noaynaockoctu f>0, orpanuyuex- 
|Hy10 oTpesKom [a, b] npamo# ¢=0u AByMA KPHBbIMH, KOTOPHIC ABJIAIOTCH 
WpoeKuMAMM Ha Ww10CKOcTH (¢, x) xapakTepucTuk ypaBHenusA (3), mpoxo- 
qauux uepes Touxu (0, a, w(a+0)) u (0, 6, m(6—O0)). OTH xapaKTe- 
/PHCTHKM, KaK M3BECTHO, ABAAIOTCA PeEMWICHHAMM CHCTeMbI ypaBHeHUH 


ee OL eet), = — 9. (t, x, tt) (4) 


at 
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C HauaIbHBIMH yCIOBHAMH X=a, u=u(a+0) npn t=0 uv x=d, 
“= (6 —0)upu t = 0. Bymemupegnosarats, uTo BoOsacTHG 9(t, x, u)— 
mocraTouHO TulanKaa dyHkuua MepemMeHHbIx 7, x, UW, OMpeAeeHHad DAA 
BCexX W, Uo’ (¢, x, 4)— MOHOTOHHO BOspacTalomjad PyHKUMA WU IA BCEX 
rouek (t, x) us G. TIpeanonoxum eme, 4To moOnie WBe TOUKH u3 G@ 
MOMKHO @LMHCTBCHHBIM OOpas0M COCAMHHTbh NpoeKkyHeH XapakTepMCTUKH, 
T. @€. WHTerpalbHOH KPHMBOH ypaBHeHHA BTOPOTO NOpAAKa, KOTOPOe MbI 
OJyu4uM us cucTembl (4) HCKNOYeHHeM U. 

O6osHauum uepes M muHoxKecTBO pemieHui cucTembl (4), npoxoqamux 


yepes Touxu (0, x, W(x)), rae AK KKH, u TOUKH (0, x, u (x)), Tae x — 
mio6ad TOUKAa paspbiBa PyHKuMH Uy(x), B KOTOPOH U(x —0)< u(x + 0), 
a 1 — M1060 UHC, YLOBETBOPAIOMIEe YCIOBUIO U(x — 0) Cu < u(x + 0). 

TloctanosKka 3sagauun Komu. OyaKyuw u(t, x) Oydem Hasocamo 
pewexuem sadauu Kowu dad ypasnenus (3) 6 oO2acmu CG Cc HA4LAAbHOLM 
ycnosuem u(0, x)= U(x) npu AKKKS, ecAU boINOAHEeHoL CAeOYoMue 
ycnosust: 1) ecau moka (ty, x1) OO2acmu G AeAsemcA moxrKon Henpe- 
poleHocmu ynKyuu u(t, x), mo xapakmepucmuKka, npoxodawman 4uepe3 
mMOUKY (ty, X, WU (ty, X1)), NpUKADNencUMm MHOcecmey M uu bce moxuKU 
amo xapakmepucmuku npu O<t<t, npunadszencam peumenuw u(t, x) 
(MbI ropopum, uTo TouKa (¢’,x’, uw’) npunaqiexuT pemenuto u(t, x), ecaH 
wu =u(t', x’) u Touxa (t’, x’) aBAAeTCH TOUKOH HenpepbIBHOCTH u(Z, x))3| 
2) ecau moka (t,, x1) seAsemcsx moLKOK paspolea MynKyun u(t, x), me 
Haudymct no Kpatinelt mepe Ob6e xapakmepucmuxu uz M, npoekyui! 
KOMOpKLX Ha nAOCKOCMd (t, x) NpoxodAm 4epes mouKy (ty, X,), U Bce 
moLtKl amux xapaKkKmepucmuk npu t<t, npuxadrzencam pewexnuw. Kpome 
mO20, PABEH HVAIO KPUCOALHENHOL UKnMEeZPAA 


Vo, x, u(t, x))dt—u(t, x)dx, 


63tMolli NO 8AaMKHYMOMY KOKMYPY, OOpas0saKKHoMy npimoi t=0 uw 
APOCKYUAMU AIOOKLX OBYX MAKUX xapakmepucmuUK. 

[Tp YKA3AHHOLX O2panu4eHustx Ha pyHKYyun o(t, x, u) u uy) (x) cywe- 
cmeyem 6 0oOAacmu UG eduncmeenHoe pewenue u(t, x) 3adauu Kowu OAK 
Vpasnernus (3) c KaXAAbHOLM ycnosuem u(O, x) = Uy (Xx). 

JLoKa3aTe€AbCTBO CYMECCTBOBAHHA PeMWCHHA 3aARaUH 
Komu. Ilocrpoum dyuxunio U(t, t,, x,, &) caenyiomum o6pasom: co-; 
eAMHUM TOUKY (t,, x,) H (0, &) npoeKynel xapaxTepucTuKu ypaBHenuli (3)) 
M 0 sHaueHuaM dx/dt Boab sto KpuBol onpenemum U(t, t,, x1, &} 
u3 papenctsa dx/dt = o(t, x(t), U). PyuKuua U(t, t,, x,, §) apasetca} 
He€NpepbIBHOH dyHkKyMeH CBOMX apryMeHTOB. PaccmoTpumM dyHKI[HIO 


Ss 


I(t, x, s)=\ [um @)—UC(, t, x, 8) dé, 


a 


rae (¢, x) — mo6ax TouKa o6mactu G, a<s<b. Jlerko Bugerb, uTo quA} 
KaxK OH Touku (t, x) us G I(t, x, s), kak PYHKIMA S, NpuHuMaeT Hau-: 
MCHbIN€e 3HAYeCHHe BO BHYTPeHHUX TOUKAaX oOTpesKa [a, b]. Oro caenyer) 
U3 TOTO, 4TO Uy (a + 0)— U(0, t, x, a) <0 u uy (b —0)— U(O, ft, x, b) >i 
B CHJIy Hallux npeyqnonmoxenuhi ornocutestbHo o(t, x, u). O6o3nauuM 
uepe3 s,(¢, x) BepxHiolo rpaHb, a yepes s_(t, Xx) HuxKHIOIO rpanb MHOXe- 
crBa, Ha koTopom /(¢, x, s), Kak @yHKUMa S, WpuHuMaeT HaMMeHbinee} 
sHaueHue. Pemenne sanauu Komu ypapuenua (3) c HauabHEM yCJIOBMeM | 
u(0, x) = M(x) B OOnactu G Bo BCeX TOUKaX HelpepHBHOCTH onpese-| 
anetca dyukuueli u (tf, x)=U(t, t, x, s,(t, x)). Oro yreepxmenne 
BbITeKaeT H3 CJICLYIOWMX BCHOMOFaTeAbHbIX IpeqIoKenuh: 

JIemma 1. Eenu «<ix,, mos, (tx) <s2(t, x) | 
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Jlemma 2. B Kagcdott mouKe (t1, x1) OO2acmu G umerwm mecmo co- 
OMHOWEHUA: 


UM ol 6) Sy 1), lim s,(t, x)=s,(t,, x), 
(t, #)>(A, 4) (t, 4) (hi, 41) 
‘Sa GC, Xy reins 0) = S_ (Ce. X,), Sy (Z;, Xy -+ 0) = S. (Pe ale 

Pe MOLARS. | AIVCHLb OI (E), (-X5,45Sq) AV (Lon ns Su (Losth0))s v\ Cosa) GG. 
To2da BO 6CEX MO4KAX (t,, x1) NpoeKyuu xapakmepucmuxu (4) coedu- 
HAOU4e MOXLKY (Ly, Xo) u (0, So), UMEIOM Mecmo paseHcmeBa 

S_(4, X1) = 84 (ty, 41) = So. 
JlemmMa 4. Hmeem mecmo moocdecmso 


Ss Ly ty 
I(t, 1, 8) =\ a @)d§ + | Ul, th, x, s)dx — Jolt, x, Ult, ty xy 8) dt +F, 
a s 0 


20e F—nexkomopas gyxnxyus, 3asucawmaat moavcko om t, u xy x= 

=X (t)—npoexyux xapakmepucmuku, coedunswwast (t,x) u (0,8). 

Tloub3yAcb STHMM JIeMMaMy, JerKO yOegquTbca, 4TO dyHKuua u(t, x) 

ABIACTCA pewleHHeM 3samauu Kouwu. JlelicrBuTrembHo, TouKa (¢t,, x,), rae 
S,(4, %;) =s_(t,, x;), aBAaeTCH TOUKOH HenpepEIBHocty u(t, x), H xapaK- 
TepUCTHKAa, MpOxomAmaa uepes TouKy (¢,, x1, u(t,, x,)), UpHHagaexut M, 
Tax Kak U (0; t,, x1, S;.(t1, 1) =a (Ss, (41; *)), ecan s, (t,, X,) aBAKeTCA 
TOUKOH HENpepbwIBHOCTH yHKWHH U(s), umn U(0, ty, x4, 5, (4, «)) =a, 
THE Wy (S,(t1, X1) —0) <u <u)(s, (4, x,) +0), ecans,(4, x) ecth TouKa 
pasppiBpa w)(s). M3 amemmer 3 caemyeT, 4TO BCe TOUKM XapakTepHCcTHKH, 
mpoxogamei uepes TouKy (¢,, x,, w(t, x,)), Maa KOTOpHIx ¢£<t,, mpu- 
HafiexaT pemenuuio u(f, x). Ecau B touxe (t,, x1) u3 G  s_(t,, x1) # $.(t,, <4), 
TO OHA ABJIACTCA TOUKON paspEiBa yHKuHH u(t, x). XapakTepucTuKu, mpo- 
xomamue uepes Touxn (0, s,(t,, x), U(0, ty, x4, S, (t1, X,))) u (0, s_ (4, %1), 
U(0, t,, x1, S_(ty, x;))), UpuHanmexaT mMHoxectsy M, u ux TOUKH pH 
t<(t, mpuHaniexaT pemenuio u(t, x). M3 memmpr 4 caenyer oOpamenne 
B HYJIb HMHTerpaloB, yKa3aHHBIX B yCloBuH 2) pH nocTaHOBKe 3aauH 
Kourn. 

HexotToppe cBohcTBa pemeHua 3aRa4u Kon. 1) Torku 
paspoiea pewexnua u(t, x) pacnonosceHdL HA AUKUTX, KOOpOUHAma x 
mo4eK MaKouK AUHUU ABALEMCA OOHO3SHALHOL U KEnpepoleHow gyvAKyuei t. 
Muoscecmso Aunuit paspolea pynkyuu u(t, x) He Oonee 4emM c4emMHO. 

JleHcTBUTebHO, IMHHA pa3spblBa, Mpoxomamaa yepes TouKy (f,, *;), 
OMHO3HAUHO ONpememneTca Waa 3Hauenni ty <t<(7,, rme 7, — Bepxuaa 
TpaHb 3HaueHuit ¢t’ TaKux, uTO Ha upamMol f=?’ cymleCTBYIOT TOUKH, AAA 
KOTOpHIX S_>S,(t,, x), a TaK%Ke TOUKH, LAA KOTOPHIX S,<S_(t,, x4). 
Ha npsamoh t=? (t,<t’<(7,) cymectByeT equucTBeHHaa TOUKa (ft, x’) 
tTaKkaa, uTo orpesoK [s_(t’, x’), s,(U, x’)] comepxuT BHyTpH CeOA OTPe30K 
[s_ (4, <1), S(t, *,)]. MuoxectBo taxux ToueK Ha Mpampx t=?’ oOpa- 

| 3yeT HEMpepbIBH yo JIMHHIO x’ =x(t’), mpoxogzamy1o uepe3 TouKy (¢,, x;). 
~Bce Touku 9TOM AHHHM ABJAIOTCH TOUKAMM pa3spbIBa w(t, x). Tak Kak Ha 
-Kaxjoh upamoh ¢= const B cumy semmbl 1 MHOMKECTBO TOUeK paspbIBa 
He O607ee 4eEM CUCTHO HM KOOPAMHATHI © ABYX JHHHM paspblBa OTAMYAaIOTCA 
'MexKLy COOoM xoTA Obl pH OMHOM pallHOHaIbHOM 3HayeHHU f, TO MHO- 
-oKeCTBO BCeX JMHUA paspbiBa pemeHun w(t, x) He OOMee YeM CUeTHO. 

2) B Kaxcdoit mouxe paspolsa pewmenusd u(t, x) cyuecmBbyim npe- 
Moen u(t; «—0) wu w(t, x +0). 

3) ITycms x = x(t) — ypasHenue Kakoll-Aubo AUKUU paspbiea peUule- 
Hus u(t, x). Aaa kaocdoi mouku (t, x(t)) Ha AUHUU paspbKlea Umeem 
| mecmo coomHomenue 

| _ x(44)—x(t) p(t, x(t), u(t, x—9))—et, x (4), ult, x + 0)) 

lim tan aa u(t, «—0)— u(t, «+ 0) : 
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EMHHCTBCHHOCTb pemeHuHa 3anaun Kou. IloKaxem, 


yTO BCAKOe pemeHue w(t, x) mocTaBIeHHOH Ble 3aqaun Komm aa 
ypapHenua (3) BO BCe€X TOUKaX HeNpepbIBHOCTH COBNamaeT C yHKUMeH 
U(t, t, x, s,(t, x)). Ileticrputembyo, ecm sTOHe TaK, TO HalieTCA Takoe | 
MHOm«ecTBO & TOUEK HENpepbIBHOCTH pemleHHsa u(x, ¢), YTO XapaKTepHCTHKa, © 
mpoxoyamaa uepes touxy (¢, x, w(t, x)), He COBMaqaeT C XapakKTepucTH- 


KOH, mpoxogamehH uepes Touxy (0, s,(¢, x), U(0, t, x, s,(é, x))), u Mom- 


HOCTh MHOxecTBa ToueK (0, s,(¢, x), U(0, t, x, s,(t, x))), ecan (t, x) CE, | 


paBHa KOHTHHYYyMy. 

Ilycts ¢— BepxHad rpanb sHayeHuli ¢ aa TOUeK, KOTOpHIe UpHHay- 
nexaT pemennio u(t, x), ABAAIOTCA TOUKaMM HempepbiBHOcTH u(t, x) H 
jexKaT Ha XapakTepHCTuKe, Mpoxosame uepes TouKy (0, s,(t, x), U(0, ¢, 
x, s,(t, x))). Touxa (¢, x (4)) mpoekunu STO XapakTepHCTHKH Ha NOCKOCTb 
(¢, x) He MOxeT ObITh TOUKOH paspbipa pewleHHa w(t, x), TAK KaK WA Hee 
He MOTyT OOpamaTbCa B HyJIb BCE MHTerpadbl, yKa3aHHbIe B yCOBHu 2, 


B cHy meMM 3 Hu 4, Ecau Xe 9Ta TOUKA ABJACTCA TOUKOH HEMPepbIBHO- | 


cTH dyHKuuH u(t, x), TO TerKO NOKa3aTb, UYTO OHA NOMKHA OBITh Haua- 
JIOM JIMHHM paspbIBa, HO 3TO IIpOTHBOPeYHT TOMY, YTO MHORKECTBO MMH 


pa3spbIBa He 6omee 4eM CueCTHO, a MOITHOCTb MHOMECCTBA TOUCK TaKOTO © 


polka paBHa KOHTHHYYyMY. 
3aBpucuMocThb pemeuua u(t, x) OT HauaAbHOHK hyHK- 
Hu w(x). Tlycrh w"(x) cxogatca papHomepHo ua [a, 6] k dyHKunu 
Uy(x) pH n> co. Torga B Kak OH TOUKe HEMpepbIBHOCTH pemeHnna u(t, x) 
sagauu Komm c nayanbHoh dyHKmHeh Uy)(x) HMeeT MECTO PaBeHCTBO: 


lim u"(é, x + 0)=u(é, *), 
n—oco 
roe u"(t, x) — peutenue 3aqauH Kom Cc HayaJbHBIM ycoBHeM uw" (0, x) = 
= un (x). 
STO AerKO OKaszaTb, NONb3yacb TeM, uTO u(t, x) = U(t, t, x, s,(t, x)). 
ZBameuauua. 1. Ec nauaibHaad PYHKUMA Uy (X) 3amqanHa H orpannueHa 
Ha Bceli mpamot ¢t = 0, To pewieHHe 3aqauH Kom B nomynaocKkoctTn t >0 
MOKeT OBIT NOMyYeHO TAK %#e, Kak H [uA OOMacTH G. TIpu stom yuHK- 
una o(¢, x, uw) nomkuHa ObITb Tako, uToOn lim J(t, x, s)=-+ oo yan 


S—>+00 
Bcex Toyuek (¢, x) nomymmockocTtu t>0. MoxHo serko yKasaTb a 9TOTO 
Ppa MOcTaTouHbIx yctoBua Ha dyHKuMIO o(t, x, un). 


ou u 
2. Jia cnewuatbHoro ypaBHeHuA ar + u yaa 0 pemrenne 3anauu Kom 


B yKa3aHHOH nocTaHoBKe ObINO MOTyyeHO B paOoTe (?) H AAA HeKOTOpHIX 

yaCTHBIX CJlysaeB (PyHKUMH Uy(x) — B padore (*) nyTem npezeabHOrO Mepe- 
ts Pips u u 

xoa H3 pellleHult ypaBHeHHA ¢ > 5 = >> + UW ->- IIpH CTpeM/eHMH € K HY M0. 

Tlonyyennpre BEINe pelmleHHa 3azauH Komu aaa ypaBHenua (2) mMoxHO 

TaKKe MOUYYHTb WpH HEKOTOPHIX OFpaHH4eHHAX Ha %, HW %, KaK Mpezeu 


° 0? 0 iby ’ 0 ? ’ 
pelleHHH ypaBHeHHaA «© 3 = So a2 i Ae IIpH CTPeMJeCHHH « 


K HYyJI0. 

3. TlonysenHoe pemenue 3aqauu Komu ypapueuua (1) 3apucut oT mpen- 
cTaBeHua ypaBHeuna (1) B Buse (2). Ory 3aBHCHMOCTb Je@rKO BUAETb U3 
cBokcTBa 3) nNouyueHHOrO pellleHHa. 


Matematuyeckuk unctutyt um. B. A. Crexnosa Tlocrynuao 
Axawlemuu nayK CCCP 16 I 1954 
UWMTMPOBAHHAA JIATEPATYPA 


1VY.J. Nerposcxkun, Jlekyuu 06 ypaBHeHuAx C 4aCTHbIMH NpousBoORHbIMH, 1953, 
ctp. 1389—142. *E. Hopf, Comm. on Pure and Appl. Math., 3, No. 201 (4950). 
$1. D. Cole, Quart. Appl. Math., 9, No. 3, 225 (1951). 
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Joxaagn Axanemun Hayx CCCP 
1954. Tom XCV, Ne 3 


MATEMATHKA 


C. A. CTEBAKOB 
AHAJM3 CTATHYECKH YCTOMYMBbIX JMHAMUYECKUX CHCTEM 


(Tpedcmasazexo axademurom C. JI. Cobonesua 26 I 1954) 


PaccmoTpum AWMHAMHYCCKHE CHCTeEMbI BUA 


Xi = fi (Xi, Xi-1); 
of, Of; 
To i, aoe HEMPEDBIBER, 2 == 13h 5. Tl, Oa eg (1) 


_ ffonyctum, uto gyxKuuu fj; 3afaHbl C TOUHOCTbIO LO HeKOTOporO 
KJlacca™ BapHallul, TOrgqa MOKeT BOSHUKHYTb Clemylomlad 3amaua: 
TpeOyetca nogxoOpats fi Tak, yTOOBI pacmpemenenue TpaeKTopult 


AGE) ex op by Seg En) ic Oe (EES eae 


B cba30Bom mpoctpauctBe F( = {(x,,...,Xn)} yMOBJeCTBOpAO 3a/aHHbIM 
ycOBuaM. YTOUHAA STH YCAOBUA, MONyyaeM pasIM4HbIe ywacTHBIe 3aaun 
Waa cuctem (1). 

_ Samaua nogzOopa ctatuyecku ycTroHuuBHx cucrTem (1) 
(saqaua cTaTuueckoh cTaO6umusauuu cuctem (1)). Tlogqo6path cuctemy (1), 
MMEIOIWyIO 3aaHHy!Io OKpectHocTp U(O) tTouxu noKox O, BxOnAllyIo B 
oOmacTb UpuTaxeHua** K O 

IIpumeuaunue. I[Ipaxtruyecku wemecooOpa3Ho pematTb 3amauy c O- 
MOJHUTCIbHBIM ycOBHeM Of; | Oxi == 0. 
 Onpexeneune. Cxaxem, uTO 3aMKHyTad NOBepXHOCTh OOmanaerT 
‘OMHOCTOPOHHeH IpOBOMMMOCTbIO BHYTPb, CCAM Yepes BCAKYIO ee TOUKY 
WpOXOLuT TpaeKTOpuA, MpOsOmKeHHe KOTOPOH, HauHHaA C MOCTATOUHO 
O6ombuIMx 3HayeHH ¢, e2xKXUT BHYTpH 2TOM NoBepxHocTH. Has0Bem Takyto0 
moBpepxHoctp «/J-o60n104Ka» (uM «oGon04uKa JIAnyHOBa)). 

Tlompb3yacb MpaAMbIM MeTOZOM JIanyHOBa, JerkKO MOKa3aTb, YTO, CCIM 
yepes Kak yo TOUKY OKpecrHocTu U(O) upoxogut nexortopaa J/-o60n04uKa, 
BHYTpu KOTOpOH sexuT O, TO BcaKaa cbasa us U(O) crpemutca k O. 

PaccmMoTpuM lapaimerenunelz, oOpaso0BpaHHbIM TOUKAaMH 


Cre A amt, at 059 ie Ol eh al, wat, t- 


O6o3Hauum OyKBOH g rpaHUlly 9sTOTO Napatmenenunenwa U CHMBOJIOM Siy 

(COOTBETCTBEHHO Sig) TY CFO TpaHb, KOTOpad mepeceKaeT MOdyoch x; >0 

(COOTBETCTBEHHO X; <0). 
Jlemma 1. Ecau cucmema (1) yoossemeopsem ycaosun sign fi= 

= sign(— 1)", Kozda (x,...,Xn)E Sin, mo g senemcsn J1-o60n04Kou 6 F 

cucmemot (1). 

——_* Dror Ksacc O6ycrOBAMBaeTCA KOHCTPYKTHBHLIMH BOSMOKHOCTAMA TeXHHYCCKOM 


loeamusauuu cuctem (1). een 
; ** Mp Oymem ropopuTb, yTO U(O) BxoguT 8B OO0aCTb MpuTAKeHHA K UV, 


BCAKaA dasa (T. e€. ABYRYMlaAca B F®) touxa (4% (2),..--.%, (¢)), uMeloMlad HayasbHOe 
lgonomenue (4; (fo), -- +» %'(to)) EU (O), crpemutca K O mpu tf — co. 
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JloxasateapcrBo. Kagan casa, examad Ha g, cmemjaeTcs 
BHYTpb 2, TaK KaK, e€CIH Aaa Hee x; >0 (x;<0), TO Ona TexKUT Ha Si 
(Sic), M, CU@MOBaTeIbHO, COrdacHO YCJIOBMIO JICMMBI, Wan Hee xj7< 0 
(Are OER ETS IL 

YcAOBUMCA HaSbIBATh «AULMKOM) YTpaHuy BCAKOFO #-MepHoOro MapaJ- 
jemenunewa, pacCMaTpHBaeMyl0 KaK TOYedHOe MHOxXeCTBO. BKwaqpBar 
OMMH SAWMK BHYTpb ApyFroro, MOMKHO 3aNOAHHTb HEKOTOPyIO OrpaHu4eH- 
HYIO JBYMA TaKMMM AWMKaMM OOacTb G. Ec kaxKAplli AMJMK 3aNOAHeHMA 
6ynet JJ-o6on04Koh cuctemp (1), TO BcaKad (pasa, nexallaa upu t= 0 
B oOsactu G, mepemMemlaeTcA pu Bo3spacTaHuu ¢ BHYTPb ALIMKa, ABJIAIO- 
mleroca BHYTpeHHeH rpanuuehH oOmacTtu CG (ecm 9Ta BHYTpeHHAA rpaHua 
He CTAHysacb B TOUKy O*). 

Urak, HaM Hao paciipocTpaHuTh ycu10oBHe, ChopMyAMpOBaHHOe B JICMMe 
JIA OJHOTO AULMKa, Ha CAyual, KOra AUIMKH OOpa3sytwoT HeKOTOpOe ce- 
MeHCTBO. 

IIpeoO6pasyi KOOpAuHaTEL, IpHAeM K CJyuato, KOrfqa Kaw Wad rpaHb 
mio6oro Aluka cTaHeT nepmeHuKyAApHa HeKOTOpOH ocu 4, 
C@LOBATeIbHO, MOKET OnITh OGO3HAUCHA CHMBOJIOM Sip. CyMMMPyA MHO- 
HeCTBA Sip, BCX AWHKOB pH duKcupoBaHHIx ¢ u k uw OepA OTKpbITOe 
AJpO CYMMapHOTO MHOXEeCTBa, MOyyaeM OOmacTh Sip. | 

JlemMma 2. Ecau signf,; =sign(—1)*, ‘Ko2da (x,,...,%n)E Sn, t= 
=1,...,n, R=1,2, mo Kasco tumuk sanornenus Oydem J-060204KOi. | 

JloxasaTeabcTBo. Kaxanh aujMK 3an01HeHuA yOBJeTBOpset| 
yCOBUIOeM MBI |, 4. T. QZ, 

OcraeTca ykKa3aTb TAKOM cMOcoO 3anOHeHHA WaHHOl OOMacTu AlMKAaMy,, 
KOTOpHI OOmeruaeT MpOBepKy yCAOBMA JIeEMMbI 2. 

CumBonom P;;-; O6003HAUHM KOOPAHHATHYIO MAOCKOCTbh X,= (0) 
B= 1So sb 2 Eo lee ep ts t= 2, DPHYeM NOstaracm Piyet Pall 

Ha xax qo mmocKxoctu P;,;_, (i ~ 2) mpopenem KpuByio Lj, ABAIOULYIOCS 
rpapukoM HenpepblBHOH MOHOTOHHON cdbyHKuun L(x), npauem L;(0)= 0. 
Kpome toro Ha Pin IpOBeeM KPHBYIO 9%, ABJIAIOULyIocA rpapuKoM Hempe 
PbIBHOM MOHOTOHHOH PyHKunu 9(x,), x, >0, mpuyem o(0)=0, o'(x,) L'(x%,)< G. 
Tenepb BCaAKOL TOUKe (4,,0,...,0) Ha momyocu x, > 0 MoxHO conocTaBuTHe 
TOUKY (%0,0,...,0) Ha monyocu:x,<.0 Takyw, 4TO 2; (Gi) oleae 
Kaxqaa napa acest (01, %.) OnpemerseT Ha Pin IPAMOYTOJbHUK Y (a4,) 
Be pIlHHaMu 


(441,23 (%11)), (G11, 9(411)), (12, £1 (412)), (12, Li (12). 


Tlepeceyenne (41) ¢ mMomyochiIo x, >>0 onpemenseT TOUKY Gp, 
mepeceyenue C NOTyOchIO X,<(0 onpememaerT TOUKY Gno. 

Uncnopad mapa (¢n1,%2) ompenemneT Ha Py» IPAMOYrOAbHUK 1 aa} 
c BepmmuHaMn 


(Om, Ln(m)), (On1, Ln (Gns)), (Ans, Lp (%n1)), (Ane, En (Ong). 


TIpamMoyroubHuK Yn(%,1) AaHAIOTHUHEIM OOpasom onpeseraeT Mapy ToueK 
Ha OCH Xp M4 T. A. Hatta appt (41,2) M MpAMOYrOJbHUKH Y3(o4,) Maa 
Bcex t=42, onpemennem Lo(x,) Kak PYHKUMIO, yOBeTBOpsIOMLyIO yc- 
NOBHIO Ly(Gn)=OR, R=1,2, uro maer BO3MOM#KHOCTH aHaJOTHUHBIM 
OOpa3s0M MOCTPOUTh Yo (41). ' 

Hismenaa 4%, B Mpememax 0<<ay,<4,,< Aj, MbI OOpasyem Ha KaxK- 
ok maockoctu Pii4,i=1,...,, CemelicTBO MpAMOYTOAbHUKOB 7; (041).) 
Te CTOPOHBI MpAMOYFOJbHAKOB Yi (043), Gy << %,< Ay,,2=1,...,”, mani 
KOTOPBIX Xj = Gp, 3aN0NHMIOT HA P;i-, OOnacTS Dig. Toukn (a,;,0,... OY 
W (Ay,,0,...,0) BrmeyKasaHHbIM o6pa30M onpenearaloT AA Kax TO KO 
OpAMHAaTE! x; Mapl (iq, Aig) u(An, Ais). 


fon 


aS 


* B cusuyeckux 3anayax OObluHO TpeOyeTca OOecteqHTh pATsxKeHNe He K O, a K 
3aMbIKaHHIO HEKOTOPOH ee MOcTaTOUHO Maso OKpecTHocTH V(O). CaeqoBateabHo, BHYTpeH 
HMM PpaHMuHbI ADLMK, BOOOMLe roBops, HeOOASATebHO CTATHBATb B TOUKY. 
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Hycth Ga= {()..., xa)}, ‘THe Aiee® x= Ais? Gy (x 
(eC ig << Xi jy. OOnacth G4 — Gy o603HaUUM 6yKBort a aL ee 
Teopema. EFcau sign f; = SIDGI GS Ly nosed (ss 0, tr ee 


O)E Lin, m | 
ee . , iB O 4epe3 KaMHKOYIO mouKy us G npoxodum HeKOmMopA 
-000 04Ka. apes ie 


JLo Ka3saTeTbcrBo. Kaxkaaa TouKa (444,0,..., 0) ompeneaseT He- 
STOPHIM AUIMK, NPOXOAAMMH Yepes sty TOUKy u pas6uBalommi FM ya 
BE “WaCTH — BHYTPCHHIOIO MO OTHOUICHHIO K STOMY AIMMKY WM BHCLIHIOI. 
epA MPOMSBOAbHy!I0 TOUKY AEG, waxonum wa ocu x, >0 mBe TOUKH a’ 

aq Takve, YTO @ Ne@KUT BHe (BHYTpH) sMHKa g’ (g"), onpemzemaemoro 


L4 


<7 


m4uKOH a’ (a"). COnuxKaa TOUKM a’ u Qa” Cc COXpaHeHHeM UX CBOHCTB, MbI 
ipememsem TOoUKy 6b Kak ejeKHHZOBO ceyeHue Ha OCH xX). TouKa 0 
penerneT AMMK 2», KOTOPbIi, OUCBHAHO, OyMeT HecTH Ha cee TOUKY 

TaK KaK Kak oe ceMeHcTBO 7i(%,) (¢=1,...,”) HeMpepbIBHO 3an0mHHeT 
JMACTb, MOMyuaroulyioca oT nepeceyenud G u Pji4. Utax, uepes KaxWy10 
4aky o6nactu G mpoxozuT HeKOTOpbI aujuK. Bce oun 6yzyt J/-o60.104- 
MM Ha OCHOBaHHM JI@MMbI 2, 4. T. J. 
| Dra TeopeMa NpuMeuaTebHa TEM, UTO BHINOMHeHHe eC YCAOBUH merKO 
opepuTb. JelicrBuTebHO, Bce f; HeNpepbIBHbI, UX HyWeBbIe ypOBHU 
IAIOTCA UMIMHAPHYeCKHMH NOBepXHOCTAMH HM O paclpeseeHHH 3HaKOB 
| MOXKHO CYAUTb NO pacnoOTORKenHIO CeMOB THX NOBeEPXHOCTeH Ha CO- 
BeETCTBYIOWMX MaocKoctax P;,;-, u 3HaKaM fj B HECKOMbKUX (1A Hamel 
IM JLOCTaTOUHO ABYX) KOHTPOJbHBIX TOUKaX. O pacnomoxeHun OOmacTel 
» ACTKO CYMUTb NO BUHAY KpuBbElx Lj. 

Ha puc. 1 us06paxeH IpHMep BHINOHeHHA YCAOBMM TeOpeMbI B CuJy- 
e nm = 3 (WITpuxoBKa, MMeIOWaA BUA rpeOeMKOB, NOCTABAeCHHbIX OKOJO 
yeBLIx yposueli fj; = 0, yKaspipaer, rae fi <0). 
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Cueactspue. Ecau aaa fi cuctempt (1), ¢ =1,3,...,7, B OKpectT; 
HOCTH U(O) ae {(%, Or Str) Xn)}, Ai< Xi An, Ata), Ay > 0,t = i 2; ol, 
BHIMOIHeHBE ycuoBud: 1) f;(0,0)=0; 2) mepeceyenue HymeBoro ypOBHA 
Kak OH dyukuuu fi uw unocKocTu P;,i-; pacnO0#xXeHO B HEKOTOPOH nape 
HCCM@KHBIX KOOPAMHATHHIX yriog naocKocTw P;;-1; BHe CeKTOpa Xj 1= 
=Rx;,\|k|<e, rae ¢— HEKOTOPOe MPOW3BOAbHOe NOMOXKUTeCMbHOe YHCIO; 
3) xi fi(xi, 0)<0, To cucrema (1) MoxerT ObITh cTaOnM3HpoBaHE 
BBIOOPOM paciipeseteHHA 3HaKOB fo, TaK KaK ycsoBua 1)—3) HM 9TOF 
BLIOOp OYCBUAHBIM OOpa3s0M B COCTOAHHM OOeCNCYHTb BHIMOTHeHHE yCJO- 
BHA Hamel Teopemp! B OOmacTH U(O), T. €. MpH Ayy = Ay. =O. Li, 12! 
BLIOMpaeM B CeKTOPe Xj-1= Rkxi,|k|<e, B TEX Ke KBaMpanTax MMOCKOCTE 
Piz, B KOTOPbIX JeKaT HalpaBAAIONMe WHIMHAPHYeCKHX NOBepxXHOcTer 
fi =0. 3aTem, Kak yKa3bIBamocb BbHe, onpesersem Ly. Bee fi, 1-2, F 
CHJIY HaO#KCHHBIX TpeOOBaHHH, yXE YMOBACTBOPAIOT YCIOBHIO TEOPeMBI! 
B cooTBercTBHH c T€MH 2Ke ycAOBNAMM NOAOupaeM fo. 

IIpumep qa1a 2 =3 u3z00paxeH Ha pure. 2. 

IIpumeuaune 1. Cuegn aunnh fi; =0 na Pi. Ha3blBaIoTCA B TeX! 
HMKe PaBHOBeCHbIMM XapakKTepHCTHKaMu, HaxXOAATCA MyTeM aOopaTOpHbl? 
u3sMepeHult M UMeIOT OMpeweseHHylo NorpemHocTs. B cBa3sH C 9ITHM OTME! 
THM, UTO NMOJYYCHHbIGE HAMM pe3YAbTATbI ABJIAIOTCA JLOCTAaTOUHO HHBapH 
aHTHBIMH. MoxHO He TOAbKO yTBep%KMaTb, YTO OHH COXPaHAIOTCA Mp 
«OCTATOUHO MaJbIx» BapnalnHAax fi; =O, HO Wake onpeesuTb, Ip Kaku 
UMCHHO. 

IIpumeuanue 2. OvuesuaHo, xapakTep NpHTAKeHHA NPM BHINOTH 
HHH YCJIOBHM TCOpeMbI TaKOB, 4TO |x;| YMeHbINAeTCAH MOHOTOHHO. 

JImHefuaad cucTrema ycTofunBa Torqa HM TOAbKO Tora, CCAM cyMec’ 
ByeT CeMeHCTBO 93.THMCOHTaIbHEIX J/-o6on0ueK. JlIa KaxQON Take 
CHCTE€MBI MOXKeT ObITb YKA3aHO MHOXKeCTBO OAM3KHX K Heli HeJMHeHHE 
cucTeM, HMe1oulMx JJ-o6O0104KaMH TO 2Ke CaMoe CeMEHCTBO IIIMMCOULO 
IIpm RocrarounHo OOMbINMX OTKNOHCHHAX HETHHeEMHEIX CHCTe€M OT JIHHE 
HDIX QIIMNCOMaIbHOe CeMeHCTBO MepectaeT OnITh cemelicTBOM JJ-060.% 
ueK} eCM CHcTeMa BCe %#*Ke ycTowunBa, To ee J/-oO0704KH Hao UcCKa’ 
CpeM MOBepXHOcTeH, OoNee HIM MeHeEe OTAHYAIOMMXCA OT IMAHMCOHLC! 

Mp omnucamm (cM. Teopemy) Bu cucTem (1), KOTOPbIM COOTBETCTBY« 
C€MeHCTBO AIHKOB, H B OHOM WUIMpoKO pacm@pocTpaHeHHOM uacTHO 
Culyyae yKa3aHbl yCJOBHA, KOrMa COOTBeTCTBYIOMNIee CeMCHCTBO ALMKC 
HaBepHAKa HaletTca (cM. ce ACTBHe). | 


Iloctynus0 
26 VI 1953 
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Aoxaagn Akagemun Hayx CCCP 
1954. Tom XCV, Ni 3 


MATEMATHKA 


WU. P. WIADAPEBHY 
O 3AJAYE NOPrPy2KEHKS NOE 


(IIpeCemasazeno akademunxom H. M. Bunozpadossim 22 I 1954) 


IlycTb qaHa KoneuHad rpynma G u ee romomopdubili o6pas F c duKcu- 
)OBAHHBIM TOMOMOpu3sM0M G na F. Sanaua norpyxKeHuaA 3aKsm0uaeTCA 
} PasbICKaHHH YCJOBUH, NP KOTOPHIX 3aJ[aHHOe HOPMAIbHOe paciuMpeHue 


(/k c rpynnoH Tanya F mMoxer Opitb norpyxeHo B pacummpenne K/k 
rpynnoli Tanya G, mpwuem Tak, uToOpt mpeznucanupiii romMoMop@u3M G 
a F copnamat c ecTecTBeHHbIM romMoMopdu3mom rpynnet Tanya now na 
pynny Tanya nogznoas. ; 
Pacumupenue F no G Ha3biBaeTCA NOJYNpPAMBIM, CCM COOTBETCTBYIOMNaA 
MCTe€MAa MHOMKUTeTeH accouMupoBaHa c 1. B stom cayuae G onpeneanetca 
aaHuem F u anpa © romomopdu3smMa G wa F kak onepaTopHow rpynmpi 
oOacTbio onepatopos F. Mp OyemM nucaTb B sTOMCAyyae G=FXG. 
Jompy (4) noka3san, uro ecru & abeneso, a G— nonynpamoe pacimupenue, 
Oo gayaua norpyxeHua Bcerfza paspemmma. Mmeer mecTo caenyrousee 
OoOmeHue 9TOFO (hakTa Ha C.J1y4ali HUIbMOTeHTHOTO HOPMaJbHOrO Weu- 
aan G: 

| Teopema 1. EcauG ecmbnoaynpsamoe pacuupexnue F, a HOpMaAbHolt 
2njumens & umeem nopsooK I[* u Kaacc cu ecaul>c, mo Aawboe none 
NzeOpaureckux uucen L/k c epynnoi F noepyncaemo 6 nore KDL 
lepynnoit G nao Rk. 

_ JloKasaTebcTBO OCHOBaHO Ha CuJeyloulMx cooOpaxennax. ITlycTp 
7:1) =m. O6o3HauuM yepes BY"? hakTop-rpynny cBOOoAHOrO npousBere- 
aa md Wwukauueckux rpynn nopamKa Ll" c o6pasyi0mluMnH So, (SEF, i=1,...,d) 


f) C-My 4eHy yObIBalolero WeHTpatbHoro paga. [IpaBuso 


Al cel 


Sy i = OES i? 
i “ : k ) 
bespamaer F B o61acTb onepaTopos AA 6 ?. JhoOas rpynna nopanxa l* 
(o6.1acTb10 onepaTopos F ecTb onepaTOpHO-roMoMopq@ubli OOpas HEKOTOpOK 


Dy MHI 6. Bauxy 9TorO MocTaTOYHO MOKasaTbh TeopeMy aA cayyasn 


) CymectsyeT Takaa adenepa rpynna N c o6nacTh10 onepaTopos F, uTo 
buTp rpyunbl G=N.69 pasjaraeTca B IpAMoe NpousBexenne ony- 
(MMBIX TOJTpPyNM, Kaxk Lad u3 KOTOPbIX E€CTb MpAMOe MpOMsBeeHHe 72 
\KIMYeCKUX NOArpynn nopsaKa [", conps2KeHHEIX OTHOCUTeIbHO F. STO 
)eyeT us TOrO, 4TO rpynma Bcex aBTOMOP@43MOB rpy nib 6% ? unazyuupyer 
fee ueHTpe mupeszctaBienna JIu (7) NOAHOK AMHeHHOM rpynnbl mo MOAy- 
b> /*. Baugy toro, uro l>c, nupexctaBaenue JIM aABAAeTCH MpAMBIM 
|araeMbIM TEH3OPHOro mpescTaBaenua (*), a Oy yy Orpannyeno rpyimou 1 
JH30pHOe MpeAcTaBeHve pacmalaeTcA B IpAMylo CyMMy PperyAAPHbIX.. 
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Ilyctp L/k ects none c rpynnot F, Pacummpenue K/L c rpynnom 


of», umeromee Han k rpynny FX Oe MbI OY JCEM CTPOHTb WOAbICBHIM | 


wan L otuocnterbno /**! (cm. samerKy (4), MOHATHAMH HM pe3ybTATAMH| 
KOTOpO MbI OyfeM Jaimie noOwb30BaTbcA). BBuAY BbIMMeH3102KCHHOTO) 
none K MoxeT ObITh NOCTPOeHO ce Ly1oUuM O6pasom. IlycTb y2xxe MOcTpoeHo) 


nome Ky/k c rpynnon FX 6%, Tlone K Moxno natirn cpexu noznoseni 
KOMHO3HTa Model Kj, KaxKMOC H3 KOTOPbIX ABJACTCH KOMMO3HTOM MI 


COMpAXKeHHEIX OTHOCUTeIbHO & nose K;7, o€F. B cpow ouepezp Ki D Ko,., 
mpwuem A; HOpMaJIbHO Hay, L M MMECCT Ha, HUM COBEPHICHHO ONpeeJeCHHYy1O 


a —1,hk 
rpynny Taaya, aABJIAIOWyIOCA paclulMpeHHeM Of” ¢ weHTpabHEIM HOp- 


R 
MANbHBIM eruTesem nopsyika l°. TIpu stom K? MomKHEI ObITh He3saBUcu- 
MBIMH Hak Ko. 


YcnoBud, Up KoTOpHIxX Ky MOKeT ObITb MOrpy2xXeHO B TakKHe oA Kix 
uTOOb! HX KOMMO3HT Ob WIOUbILeBbIM, 3aKIOUAIOTCA B TOM, 4TOOHI Ws 
Hero uHBapnanTet [y, X], [X]yu(X)/"", ppenennule B padore (4), paBnasuch 1, 
Sroro JOOMBaIOTCA TaK 2Ke KaK HM B 9TOH paboTe. MMenHo, AoKa3blBaeTca, 
yTO JIA BCAKOTO uNcMa d cymlecTByeT Takoe YncI0 D>d, uto y modore 


monbuepa noma Ky D LDR c rpynnoi Fx OS” nan k cymecrsyer 


HOpMabHoe Hag Rk nownone c rpynnoh FX Car BCe MHBapHaHTsi 
KOTOpOrO paBHbl 1. | 

Orcioda HHAyKuMeH m0 c (mpu t1000M d u 3amaHHHIx Rk u F) noaywaeM 
yTBep.xK TCHHe TeOPeMHI. 

AHaJOrMuHble paccyKAeHuA MaiwoT ceMylouult pesybTar: 

Teopema 2. Ecau G=FXxX6, nopsoxu F u © 63aumHo npocm 
u © nusonomenmHo, mo Awbo0e nore AAzeOpaureckux uucen L|k c epyn 
not F noepyscaemo @ norze KDL c epynnoi G nad k. 

Bpegenuble B padote (4) HHBapHaHTb] M B Ipyrux cuyyaAax TecHd 
CBA3aHbI C 3amayeH O NorpyXeHHH, KaK 9TO BUAHO Ha Cue AyIOMleM pe 
CTeHWIeM MpHMepe. 

Ilyctb Rk —noae anreOpanyeckux uncea, /—mpoctoe unca0, OTAMUHO 
oT 2 uw 3, uw Rk comepxKuUT KOpeHb ereucia /? w3 1. PaccmoTpumM Takue Tpa 

l l 
YMCA A, %, 4g NOMA k, uTo none k(VWo,, Vos, Vag) umeer crenenp 4 
M WObUeBO OTHOCHTebHO 27. B qaHHOM culy4ae TpeOoBaHHe WOAbUeBOCT 


CBORMUTCA K TOMY, YTOOB! %4, % HW a3 Obl J-runepmpuMapHbIMM u y]OB 
J€TBOPAH COOTHOIMCHHAM 


a; ; : ; ies | 
(2) =1, piane *7 a ey eee | 
j ; 
i tae 

Paccmotpum xaacc X J/-muBapwaHTubix uncer noma k(Way, Vag), cc 
OTBCTCTBYIOMMH NMOrpyKeHMIO STOO NOAH B HOe C HeKOMMYTATHBHO! 
rpynnou Tanya nopsqKa J? u Bcemu 31eMeHTamu nopaygKa L um xapaxtep. 

l 


1 I 

rpynnbt Tanya nona k(Voy, Va, Yas), aaa Kotoporo a,—=a,. B TO 
ciyyae onpenesen wMHBapuant [y, X], BBeweHHEIi B pabote (4) (3neCc 
Bce jj =l u G=6G; ecrb saementapHaa adenena rpynna nopsnKa 2 


Met OyHeM ero o603Ha¥aTh uepes [a,, o%, a3]. QTOT CHMBO. 06.1a mae 
CI€AYIOWMMMU CBOHCTBaMH: | 


[a,8,, Yo, a3] a [a,, Ao, a3] [B,, As, as], 
[a;, Aj, ap | eax se, [a,, Ao, G3], 
net, J, RecTb nepecranoska yucer 1, On 


4YCTHbIM H HeYCTHbIM Ne pecTaHoBKamM. 
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3HakKH + HM — COOTBeTCTBYK 


OoosHauum uepes G dbakTop-rpynny cBo6ogzHoro npousBemenua Tpex 
UMKIMYECKUX Tpynn nopsagKa J no TpeTbemy useny yOpiBaioulero WeuTpab- 
HOTO pata. @PakTop-rpynna G mo KomMyTanTy usomopdua rpynne Tanya 

l L 


noma k(Va,, Vas, Vas), a KOMMYTAHT adeveB (HO He COAeEpxXKUTCHA B WeHTpe). 
Caxi3b CuMBOWIa [4}, %, %s] C 3aauell NOrpy2KeHUs 3aKMOUACTCA B Cie LYIOLeM: 
Teopema 3. Heodxodumtim u Oocmamounolm ycaosuem OAL nozpy- 


l l 1 
mcaemocmu noat k(Vo4, Vox, Vas) 6 none c epynnoi Taaya G nad k 
A6ALEMCL paseHcmsbo eduHUuYye cuMbOAA [a, G2, as]. 

Al. K. Bannees (°) uw m03xKe HesaBucuMo OT Hero Xacce (°) HalaAM HEO6XO- 
AMMOe yCAOBUe AIA NOrpy2xXaeMOCTH NOAA c sm060H rpynnoh F B nome 
c rpynnok G, sapasiomelicsa fu F, Bauay mpeqnorox*xennor 

l l 


Hamu wWorbuesoctu noma k(Voy, Vos, Vag) Qua Hero 9TO ycaoBue BEMON- 
HeHO. C apyrofi cTOpOHHI, NpH 3aqaHHbIX %, HW G MOXKHO Bcerma Tak 
l 1 1 


TOMOOpaTh %s, wToSE! Moe R(VWo,, Vas, Vag) Obl0 WOAbUEBLIM, a CHMBOJ 
[o1, %, ¢3] uMea sm1060e Hamepey 3amaHHoe 3HayeHHe. Baugy Teopempt 3 
9TO NOKaSbIBaeT,; UTO HEOOXOAMMOE yCAOBHe NorpyxXaeMocTu, HaliseHHoe 
Jl. K. ®anneesppim u Xacce, He ABAAETCA JOCTATOUHBIM, Kak 9TO Tmped- 
mosaramt Xacce (°)., 


Tloctynuao 
PAD 1954 


LIMTHPOBAHHASA JIMTEPATYPA 


i PA. Scholz, Math. Zs., 30, 332 (4929). %R. Thrall, Bull. Am. Math. Soc., 
7, 303 (1941). ® R. Brauer, Ann. of Math., 38, 857 (1937). 4H. P. Wlamapesus, 
JIAH, 95, Ne 2 (1954). *&B. VU. enone, J. K. Paggees, Matem. cOopn., 15 (57), 
243 (1944). ® H. Hasse, Math. Nachr., 40 (1948). 
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Aoxrnagn Akayemun Hayrx CCCP 
1954. Tom XCV, N 3 


MEX AHHKA 


A. A. JIYPA 


O HECYIJEH CIOCOBHOCTH KYCTOB BEPTHKAJIbHbIxX 
SABMBHbIX BUCAYAX CBAH HA BEPTHKAJIbHYIO HAPPY3KY 


(IIpedcmaszeno axademuxom A. H. Hexpacosum 27 I 1954) 


Jui usyyenua paOorTbl KycTos cBali OoabMoe 3HayeHUe MMeIOT LaHHbIe 
9 pesyAbTaTaxX MX MCIbITAHHH, OHAKO UCIIBITaHHe CBaliHbIX KYCTOB HaTy- 
PaIbHEIX Pa3M€pOB TPpyAOEMKO Mu Aoporo. PesyabTaThl OTACAbHEIX MCHbI- 
TaHHH CBaHHbIX KYCTOB HE NO3BOJAIOT OTBETHTb Ha BeCb KOMIeKC BON- 
pOCOB, CBA3AHHBIX C MX paOoTol. Hcubiranua paBHBIx 10 pa3MepaM KYCTOB 
COOPY2KCHHBIX OMHAKOBbIMM CNOCcOOaMH, B OMHUX YCAOBMAX, Ha oaHOt 1 


TOW %XE NAOWMANKe, AawoT, KaK MpaBuso, OoAbMIMe pacxXOx#K MCHA B Pe3yJb- 
ratax. Ja u3yueHua BJIM- 


AHHA UMCa WH pa3sMepoB 
CBaH, paCCTOAHHA Me@2xK Ly 
HMMM, paciiOJlIOKeHuA B 
—mlaHe M T. I. Ha padoty 
KyCTa TpeOyeTCA BbINOJHe- 
Hue OOMbIIOTO YHCa OLIbI- 
ros. B npakTuKe coopyxe- 
HHA CBaHHbIX OCHOBaHHi 
[IpPHMCHAIOTCA KYCTbI C YHC- 
MOM CBaH JO H€CKOJbKUX 
COTeH, M@X Ay TCM TeCXHH- 
Y€CKH NHOYUTH HEBO3MO2KHO 
ACIIbITATh KYCTbI C YHCJIOM 
cBai Oonee 16. Tloastomy 
ee eee eee 4020 40 60 «8 100-120 «40 160 160.200 
KYCTOB MOXKET OLITh MpoUs- Puc. 1. Kpuspie 3apucumocta Kospdpunnenta K oT 
BemeHO MYTCM HU3y4CHHA yycna n cBaH B KyCTe M paCCTOAHHA MeXKAY OCAMH 
paOoTbl KyCTOB Masloro Mac- cali. a— 2d; 6 —3d —2d, 6 —4d — 3d — 2d, 2 — 
mirada, COOpyxKeHHe M HC- 50 Ad — S05 0 mid ed ee 
MbITaHwHe KOTOPbIX BIOJHE 


OcTYMHO. . f 
B nacrosmef cTaTbe MpHBOAATCH pe3syAbTaTbl MCIIbITAHMM CBal M CBal- 


HbIX KYCTOB Maoro MacuITa6a. ONbITH! NPOMSBOMIMCh CO CBaaMH jLMa- 
metpamu B 3,0; 6,5; 10,0 u 16,0 mM upu rayOunax 3a0uBKu 70 500 mM 
B M@JIKO3CPHHCTHIe NMeECKH, HaXOMAIMMeCH Ha Mpefede HacbIuCHHA. Bp 
UCHbITAHbI TAaKXKE KYCTHI WU OTACJbHbIC CBaHW CeYCHHeM 0x5 cM pH ray- 
Sune 3a0uBKH B 2 M. Bcero 6bIm0 3aOMTO M HCHbITanO cTaTH4uecKOH Ha- 
rpysKot 2190 ofMHOUHBIX CBa KaK B COCTABe, TaK M BHC KYCTOB HM 332 
CBaliHbIX KycTa C OOM[MM YHCIOM CBal OKO 21500. Ucnprranuam no 7Bep- 
rach KYCTbI INpeMMyLecTBeHHO KBapaTHO opMbl B Wane C HMCJOM 
cBali oT 9 mo 225. 

Tlo pe3yabTaTaM KaxK Oro OMbITa BbIYMCIAICH KOIPPUUMCHT HCTOIb30- 
Banua cBalt K = P,/Pc, rae Px— cpeAHAA HecCyulan CHOCOOHOCTh OHOH 
cBaw B KYCTe, BbIYHCIACMad Kak OTHOIICHHE Hecyueli cnocoOnocTH KycrTa 
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K uncay m cpa B KycTe; P.— cpeAHAA HeECyINaAd CHOCOOHOCTb OAMHOUHOE 
cpa, MCMbITaHHOH B KycTe (HCUMCIAMACh NO pe3yAbTaTaM MCUbITAHUI 
5 orseapupix cpa). Ha puc. 1 noKa3aHbl KPUBbIe 3aBHCHMOCTH Kospuuyt 
euta K oT uvcuia cBali B KyCTe MH paCCTOSHMA Me@%Ky OCAMH cBaH (BbIpAa: 
X%KCHHOTO B UX JuaMeTpax @), MOCTPOeHHHIe NO HaMMeHbINHM — CpeHHM 
HanOoJbiiuM 3HayeHuaM K. 

Jlaa ycTaHOBJeCHUA HAMBEITOAHeMMerO pacCTOAHHA MCK Ly OCAMH CMC2K 
HbIX CBali ObIIH MPOBEeHbI MCIbITAHHA KYCTOB OJMHAKOBbIX pa3MEPOB } 
Wave C PpasIM4HBIM 4YuCOM CBali M MCIIBITAHHA KYCTOB pa3HbIX PasMepol 
B laHe, HO C OHHAKOBbIM U4HCJIOM CBat 
Kax aa rpymna cBaHHbIX KYyCTOB, NpHHsATAas 
JA CPaBHEHHA, HCNBITHIBAaCb B COBEPIIeHH¢ 
OMMHAKOBBIX FpyYHTOBbIX ycoBuAx. Mcnpita 
HUA TPyNMbl CBaHHbIX KYyCTOB MNOBTOPHAJHCI 
B TpyHTax pa3sauuHOH maoTHocTu. Ja Kak 
OH rpyNubl KYCTOB crpousucbh KpuBble Py F 
Py. XapakTep NOJTYYeHHEIX KPHBBIX IPH YMCIE 
cBali B KycTax 6omee 16 moKa3aH Ha pyc. 2: 

I]popeneHHBIMH HCCeOBAaHHAMH = yCTa 
HOBJICHO: 

1. Kak BbIlTeKaeT U3 aHaJM3a KPHBbi 
puc. 2 cpequHAa HeECyLIad CMOCOOHOCTb CBa# 

f 249 4 5 6 Wd B xKycTe BHIMe Hecymel cnocoOHOcTH cBaH 

Paccmonnue me*k0y OcAmu BHe KYCTA. 
cmekHelx Chad KYCma ‘ 

2. IIpH paBHOM uHNcue cBal B KycTe Haw 

Puc. 2. Kpuppie 3asucumoctu OOJIbUIad HeECyUad CNOCOOHOCTB KyctTa onpe 

mexiy Px, P, M paccTosHHeM yeqHeTCA NOO2KCHHEM MAKCHMYM€a KpHBOH 


M@xKIy CBaiMH B KYyCT€. @—— B 3aBHCHMOCTH OT paCCTOAHHA MEX Ty OCAM 
CpefHAd HeCyMlad CMOCOOHOCTh = Gwayxypy cRali. 


OMHOM CBaH, UCNbITaHHOM BHe 
Kycra 3. Koaddunnent ucnob30Banna K yMeHb 


maeTcaA Cc yYBeHueHHeEM UNCTAa CBali B KYCTS 

M C YMCHbINeCHHeM pacCTOAHHA MEX LY HUM 

(cm. pwc. 1). IIpH ymenpuienuu uucaa cpa B KycTe Kosdduunent K Bos 
pacTaeT M pm uucye cBai MeHee 10 naxe npepbimmaer egqununy. Tomy 
yeHue A rpymm c uNCciOM cBal meHee 10 3HayeHH KosdcpulMeHTs 
K>1 nogcKasprBaeT HEOOXOAMMOCTS NOCTAHOBKH JONOJHUTCAbHBIX HCCI? 
OBaHuM paOOThl TaKUX KYCTOB, HO CO CBadMM HaTYPHBIX pasMepos. 
4. Ilpu yMeHbuIeHHM pacCTOAHHA Mex Ay CBaAMM UM JLOCTHXKeHUN STON 
BeIMYMHOH 3HaueHua <(3,0-3,5d3HaueHue Py pesKo cHHmKaeTCa, a PY 
pesKo BOospacTaeT (cM. puc. 2). 
Yka3aHHble BLIBOAH MPOBepeHbl Ha CBadX, PasMepbl KOTOPHIX ne 
OTHOCHTCJbHO OUeCHb OOJbINON Muanas0H MaCUITaGOB, a HMeCHHO: OT 7 MM 
monepeyHoro ceyeHuA mpH AWMHe B 250 mm go 2500 mM? npu azanHe F 
2000 mM, T. e. m0 ceyeHuio nouTu B 860 pas wu no zAauHe B 8 pas. - 


Hecyiaa cnocobuocine odHou cbau 


pakTep Ke NOYYeHHEIX WaHHbIX O HX padoTe OfuHaKoB. IIpu nepexon 
OT pa3smepa cBaH ceyeHuem 5x5 CM u AaMHO B 2M K CBadM JuaMeT4 
pom 28 cm uw AmuHOH 8 mM (cpeqHHH MaccoBLIi pasmep) muana30H mac: 
mTaooB OyAeT, ECTECTBCHHO, 3HAYHTEABHO MCHbINe, a HYMeCHHO: 0 TaA0- 
man nopadKa 25 pas, no ~AuHe 5 pas. Tlosromy moxHO NosaraTh, 4TC 
CHEAHHBI€ BIBOAbI NOSBOAIOT XapaKTepH30BaTb HU padoTy KyCTOB cBaf 
HATYPHBbIX Pa3MepoB. | 

B 3aKsI0ueHHe aBTOP CUMTAaeT CBOMM JOJATOM BEIPAasHTh OnaromapHoctt 
I. C. UWnupo sa wennpre copetbl npu mpocmorpe pyxonucn u A. O, rpel 
muHy, A. C. Coannesol, M. B. Epmonosoit u IT. HW. Bypanosoii 3a 6oab- 
Uly10 MOMOINb pu WpoBexenun uccreqoBanni. | 

Bcecows3ublit Hay YHO-NCCAeAOBATeAbCKHE Tloctymuao 


MHCTHTYT %K€ACSHOMOPORHOFO CTPOUTeJbCTBa HM MpOeKTHPOBaHHA LENS oe, 
Muunctepctsa myteH coodmenua CCCP 
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Jloxaagn Aragemun Hayrx CCCP 
1954. Tom XCV, N: 3 


[HMIPOMEX AHHKA 
r. A. XAMK AMA 


OB YCTAHOBUMBINEMCA JBYXKEHHM XKUKOCTU B TPYBE, 
MAJIO OTKJIOHSIOWWENCSH OT WHJIMHIPA 


(IIpedcmasrzeno axademuxom M. A. Jlaspenmoesuim 19 I 1954) 


B nacroame cTaTbe maerca o606meHHe OZHOK dopmyapn M. A. Jlap- 
peHTpesa (*) 2.18 onpeeeHud pacTaxKeHHA IPH KONOpMHOM OTOOpaxenuU 
y3KOH NOJOCHI Ha IPAMOWMHeHHYy10 NOMOCy Ha CAyual OnpeeeHHA CKOPOCTH 
TeCYeCHHA 2HKUIKOCTH B TPyOe, MANO OTKOHAIOMEHCA OT WHIM Apa. 

IlocTaHoOBKa 3afauu. PaccmMaTpupaeTcaA JBUKCHHE 2KUAKOCTH C OCEe- 
Bol cuMMeTpuel. Ilyctb och Xx eCTb OCb CMMMeTpHH, a MaOcKOcTh xOy 
€CTb OCeBOe CeYe€HHE NOTOKA. 
| Mur OyqeM onpeseATh CKOPOCTb NOTOKa Ha ero rpaHune I: y= y(x): 
pu ceAyrouux runoresax: 1) npu KOHeyHOl cpeqHeH cKOpocTH NOTOKa 
peaqnosaraem BewM4nHb y(x), y’ (x), vy" (x) uw y”(x) MampIMu paBHOMepHO 
OTHOCHTe€bHO x; 2) cKopocTb noToKa V B rpaHH¥HO TOUKe ompezesrnem, 
COXpaHAA JIMUIb UICHbI BTOPOrO MOpAKAa MaJIOCTH OTHOCHTeIbHO Y(Xx), 
V(x), ¥" (x). 

Bpeyem cuenyroume o603HaueHua: u(x, y) — MOTeHWMa HCKOMOTO Te4ue- 
Hua; U(x, y)— dyuKuua ToKa; h — pacxogx %#*uAKOCTH. 

OcHoBHHe ypaBpHeHua. Ilotenuuan u(x, y) u dyHKuWHA TOKa 
u(x, ¥) yHoBIeTBOpAIOT ypaBHeHHAM 


xa) Ou 

dime © ag dy ? (1) 
| LED 
Oy Ox: (2), 


Tak 2Xe KaK B NWOCKOM Cyyae, B CHJYy IpMHATHIX runoTes HCKOMas 
‘cKopoctb V B touxKe rpanuupl I’ OygzeT nOmHOCTbIO ONpezeATHCA BeIH- 
yuHamu fA, y(x), y’ (x) wu y"(x). Orciona AA pemenua NocTaB.eHHOr 
3alauu HaM fOCTaTOUHO ompexemuTb V B TOuKe x =O AA KaKoro-1H00 
TCUCHUA HM pe ACTaBUTb NOAyuenHoe BEIpaxenne La V B Popme 


A (1+ Ay? + Byy” + Cy” + Dy”); (3) 


aay 


V= 


‘yJIeHOB, COMepxKamux y’ B NepBok cTrenenu, He OyseT, uO0 V, ovepugzHo, 
‘yeTHad oTHOCHTeIbHO y’ (x). Kosdduunente: A, B, C u D moxno no- 
IYSUTb U3 pacCCMOTPeHHA NpocTelimwMx YaACTHBIX ABWKEHHH. 

Cayuaht omnoro uctounuKka. Onpeneaum V aA noToKa, co31a- 
BaeCMOrO HCTOUHHKOM, NOMeLLeCHHBIM B TOUKe —a@, a >O0, OCH CHMMeTPHAH. 
Tlonaraa y’ (0) = tg 8, ovepugno, no1yuum V = Rcos’6/a?, rme R— unTeH- 
“CHBHOCTb HCTOUHHKA. Samenaad a yepe3 y u 9, OyemM uMeTDb: 


yi’. (4) 
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C apyrof# cropoub, pacxog A noToKa BHyTpH KoHyca c OOpasyiomen I 
6yner h =2*R(1— cos 6); orciona R=h/2x(1—cos 6); noxzcTapusaa B (4), 


NOJY4HM: 
h sin? 0 h Peer 
Va ny? 2(1—cos8) xy? (1 aed ie 


Takum o6pa3om, B.@opmyae (3) umeem A=0, D=1/,. 

Cayuyah ucTtTouHuKka u cTtoKka. Jina onpenenenun B u C pac- 
CMOTPH¥M TeyeHHe, OMpeeAeMOe HCTOUHHKOM B TOUKe —@ UM CTOKOM 
B TOUKe @. Takoe TeyeHue OyeT MMeTb NOTeCHWHAI 


R R 
Vieetarty V(a—xP+ 


ey 


Suaa moTenuMat, u3 (2) HeTpy—HO HalitH yHKuMIO TOKa U(X, ¥). 
OueBuAHO, MOCTaTOUHO ONpememuTh U(X, Y) OTReAbHO AA MCTOUHHKA 
WM OTACIbHO [IA CTOKA MycTbh U,(X, Y) HU V2(xX, y) — cooTBeTCTBYyIONINe 
dyukunu. PyHKyna V(x, y) ROMKHA ObITb NOCTOAHHOH Ha Jyuax, BbIXO-. 
TAMMX U3 TOUKH —ad, CAeMOBaTeIbHO, | 


U1 (x, y)=f(=3). 


Ho torya mo (2) umeem: | 


fl wea y le Ou ro R(x+a)y | 
xc+a xHajyl~ (ot ~~ [e+ airy iar 
>) ee 
Tlonarasa Fail t, nOowy4HM 


Rib, ey 
FO=aqian fO= epee 


Takum oOpasom, 


ra R(x + a) 
Uy Ce y) ae Vietart . 
BnoanHe anamtornv4uHo 
we R(a— x) 
Ug (Ee y) tee Via—x ty > 


Vi, OKOHYATeIbHO: | 

0(X, V) = 0,(%, ) + ¥,(%, y) = Rt ae ree \. 
(X,Y) = (4,9) + 2 (4,9) VGioris | Vie ee 
Hckomas ckopoctp notoKa V Bp TouKe x =0 6yzer 


RSCR RRS x+a a—x eer 4 fe Sif Swe | 
ee am Reta + PR wow, a f eacel: | 


(6) 

Hama sayjaya CBOMMTCA K TOMY, UTOOHI Napamerpyr R u a BbIpasuTb} 
yepes napametp f u y" (x). Haunem c BEiBoza cooTHomenua Mexay A u R. 
JuemeuT pacxoja dh *XUAKOCTH, IpoTeKaromleli Yepes KOHITO paquyca y} 

uM wWupuHol dy, OyzerT 


dh = IyVsdy = In 5" dy, H 
OTKy ja, cormacHo (5), 


h= 2n[v (0, y)}? = =R Of Ne 


R= = ; {I rte) (7) 
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Ilepefiqem kK onpegzeneHuio cBasH Mexay a uy”. Umeem 


we 1 i 
oy & _, leary tyh Taryn. 
Curette Cee ea 

of [(@taPtyPh * Tax tyr 


et Gee () 


— Hs (6) u (7), uckmouaa R, 6ynem uMetp: 


Coe miiamrnicall 


Orciona, B cuaty (8), OKOHYATe HHO 


v= Ae[i+ty)) 


| Takum oOpasom, B dopmyse (3) Hano nonoxuTp B=1/, yu C-=0, 
uM OHA MpHMeT BUL 

h 1 1 

=a [1+ zy" —zy". (9) 
Ouyenka TouHOCTH 3/eCcb Ta Ke, YTO HW B MOCKOM calyuae. 
 TIpuaoxenue. B Kayectse npuzoxenna cbopmyant (9) paccmorpum 
Ce yIOMlyIo MexanuyecKyi sanayy. B snacTuuHOl WuAMHApMYecKoOl Tpy6e 
ABYW2XKeTCA 2KUQKOCTb C JaHHbIM pacxoOM A; 3Haad ympyrue cBolicTBa TpyOpl 
M flaBJleHve B XKUAKOCTH Np HyAeBOH CKOpocTu, TpeOyeTca onpeemuTb 
BC€ BO3MOXKHbIe YCTAHOBUBINHeCA TBYKeHMA. Peub useT O BO3MO2KHOCTH 
CYULECTBOBAaHHA, HapAAy C NOCTYNaTeAbHBIM ABY2KCHMEM, YCTAHOBUBINUXCA 
BOJHOBHIX (BH KeHHH. Haule pemienue OyeT 3aKOHHO, CCAM [MHA BOJHDbI 
OyMeT BeMKa CpaBHHTeAbHO C AMaMeTPOM NOTOKA. 

BseweM ONOMHUTebHbIe OOO3HayeHHA: P,)— aBseHHe B XKMAKOCTU 
upp V=0; P— jaBaenue Ha rpaHule MOTOKa; p —MAOTHOCTh XHAKOCTH. 
 Kpome Toro mpuMeM He€CKOAbKO ympOmaiolulM4x THNOTe3 OTHOCHTeAbHO 
yupyrux cpoficts Tpy6n. Mp npumem, uTo faBAeHHe Ha HKHAKOCTb TpyOor 
BLIPaKaeTCH 3aKOHOM 


ye 


P= M(y—o), (10) 
THE Yo — Havabublt paguyce TpyOn, M —nocrosunas. Jlaparenuem aTMo- 
cdepbl mpeneoperaem. 

— Coraacuo dopmyae Bepuytau qapaenue P B XUAKOCTH paBHO 
P=P,—+V?. 


Ha rpanulle 3TO AaBeHve LOMKHO paBHaTEca, cormacHo (10), M(y — yo). 
3amenus V ero Bplpaxkenuem uepes v(x), y' (x), v(x), MOMy4MM OCHOBHOe 
qu@bepeniuatbHoe ypaBHeHHe, OMpesenatomjee HCKOMOe TeyeHHe: 

Wee init peat eae 
P, —~£(<G) [1+ yyy" zy? |= —y). (11) 
 Halimem mupexjze Bcero pafuyc TpyObl, Ip KOTOPOM BO3MOKHO MOCTY- 
qaTeibHoe gBuxKeHHe. TlomyyuuM: 


on? (y — Yo) yt — 2Pyn2y4 — ph? = 0. (12) 


B6nusu Kax oro u3 KOpHeli Jy, Yi >Yo, ypaBHenua (12) MoxKHO UCKATb 


BOJIHOBOe J[BHXKeHHe CO «CpeHHM» PawqMyCOM Jj. Pipa 
Ypapuenne (11) ecTb ananor ypasHenua Pesea weaunenHoH Teopun 


NIMHHBIX BOJH B TAKEO xXuAKOCTH. Tlompo6Hoe uccwefMoBanue ypaBHe- 
qua (11) cBa3aHO Cc OOJbIIMMM BHIKaqKaMH, HW MbI OrpaHH4MMCA 3ACCb 
pACCMOTPeHHeEM OJHOTO YaCTHOTO CAy4aA. 
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Jlonyctum, 4T0 y—Jyy, y" HY’ MaJIbl CpaBHHTebHO C Y,, Torna ypaB- 
HeHve (11) MoxHO AMHeEapH3HpOBaTb M B NepeMeCHHOH Z OHO MIPHMeT BU 


2 +az=0, 


B 9sTOM Cuy4ae BO3MOKHOCTH BOMHOBEIX JBHKCHHH Oy eT ONPeTeAATHCA: 
3Hakom a. Ecau a<(0, To BOJHOBDIX JBM2KeHHH HeT, ecu a@->O0, TO 
BOJIHOBbIe J[BHXKCHHA ONPeAeAIOTCA YpaBHeHHeM 


¥ =H, + Msin Va (x—%). 
Iloctym“ao 
29 XII 1953 


LIMTHPOBAHHAS JIMTEPATYPA 


1M. A. Jiappeutbes, Kondopmunble oroOpaxkenna C IpHOKeCHHAMH K H€KOTOPbIM» 
BopocaM Mexannknu, 1946, crp. 109. | 
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Hoknags Akaygemun Hayr CCCP 
1954. Tom XCV, N 3 


THIUPABJIHKA 


A. E. CMOJLLAbIPEB 


HEKOTOPbIE 3AKOHOMEPHOCTH IIHEBMATHYECKOrFO 
TPAHCIIOPTA HACbINHbIX MATEPHAJLOB NO TPYBAM 


(IIpedcmasrzeno axademukom A. M. Tepnuzopessim 19 I 1954) 


1. [JHesMaTuyeckul TpaHCnopT B 3aBMCMMOCTH OT Bua VepeMemaeMbIxX 
MaTepHaoB MU TeEXHOJOrMH paOOT OCYLeCTBAAeTCH IPH CYyMeCTBEHHO pa3- 
JIMUHBIX XapakTepHcTHKax Hecymleh cpesp ('). 

Jlo mocaequero BpeMeHH He OBINM YCTaHOBAeHbI 3aKOHOMepHOcTH, 
BCKPHIBaIOWMe OOMME CBA3H HM (H3M4eCKYIO CYIMHOCTb ABJeHHA TMepe- 
OCA Pa3JIMUHbIX HACHIMHbIX MaTePHaJOB BOSAYIUHbIM MOTOKOM 10 Tpy6am. 
B neppyio ovepeab 3TO KacaeTCa OCHOBHOM 3afauM pacueTa INHEBMOTPaHC- 
mopTa — onpefeaenua notepb apaenua. Ja onpemzeseHua 9TMX MOTepb 
MPH ABYXKeHHH CMeCH MaTepHata H BO3TyYXa OOBIUHO NpHHuMaeTCA, TO 


c=1+ 9p, (1) 


We T — OTHOWeEHHE BEAHYHHbI NaeHHA TaBeHHA IPH ABMXKeHHU CMeCH 
MaTepHada U BO3LyxXa K NaeHHIO WaBJIeHHA BO3AYXa, MpOTeKalousero B 
TeX #Ke KOMMYUeCTBaX 6e€3 MaTepHata; » — KoappuuMeHT cMecuH, T. e. 
OTHOIWeHHe BeECOBOrO KOHMUeCTBAa MaTepHala K BeCOBOMY KOJIM4eCTBY 
‘BO3yxa B CMHHILyY BpeMeHH; 9 — TAaHTeHC yrvia HaKJOHa NpAMOHM B KOOp- 
uuatax ™,». Cootuomenue (1) noawyyeHo Ha OCHOBaHMM TINLaTeAbHDIX 
‘3KCICPHMeHTOB C 3epHOM (?). OTa 3aBHCHMOCTb NOATBeEP#KMeHa AA MHO- 
‘THX BHUJOB MaTepHaloB (ONMOK, Waka, yrOwbHOH MenoUuH UT. M1.) (3). 

B nmocaeqHee BPeMH MPOBeeHbI OOCTOATCbHbIC IKCHEPHMCHTAbHbIE 
MCCJIC€LOBAHHA TO MHEBMATHYCCKOMY TPaHCNOPTHPOBaHHIO TAXKEILIX KYCKO- 
BbIX MaTepHasOB THMa KOPeHHbIX ropHbIx nopor (*,°). H3 sTHx onpiToB 
TakKKe clelyeT, YTO MPH MOCTATOUHO OONbUIMX » NOoTepAHHOe aBeHHe 
MP MBM2KEHMM CMEC MaTepvala HM BO3AYXa NpPHOAM3UTeEAbHO Nponopmno- 
HaibHO 2auHe TpyOompoBoma HM yBelM4uNBaeTCH BMeCTe C YBEJHYCHHeEM 
v, a BeM4MHa © eCTb yOnIBaIOIad PYHKWHA CKOPOCTH BO3SLyXa. 

PesyAbTaTbl SHAYMTEAbHOFO YMCA HCCAeELOBAHHA NO MHEBMOTPaHCHopTy 
Pa3IMUIHbIX HaCbIMHbIX MATePHaJOB ABIAIOTCA UPeSBbIYaHHO MeCTPbIMH B OTHO- 
MeHUU BHIOOPA BeIMUMHbI ©, A HHO a MPOTHBOPeYMBbIMM; HaNpHMep, 0 
qauupim (2) 3HaueHve 9 AA NWeHHUE KOeOneTCA B mpeserax 0,3—0,6, 
a no OO0OmeHHEIM jaHHbIM (°) peKoMeHmyeTCA mpHHuMaTb © = 0,32; B 
padore (°) aa mHeBMOTpaHcnopTa cTpyxeK Oeperca 9 = 1, a NO 1aHHBIM, 
TIPHBeeHHbIM B (*), o =0,4—0,6; np mHeBMaTHYeCKOM TPpaHCNOpTHpoOBa- 
HMM TAXKEIbIX 3aKaLOUHbIX MaTepHastoB, MO aHHbIM (8), 9 = 0,8, a B 
onpitax (4) o=0,05—0,15 u T. 0. 

IIpu moctuxeHuu HeKOTOPOH BeAMUMHBI CKOPOCTH BO3AYWIHOrO NOTO- 
Ka, HalnpuMep ja 3epHa Gomee 25 M/ceK, WAH KOPCHHBIX TOPHBIX M0- 
pon 6onee 80 M/cek UT. I., 9 HPHHHMaeT MpaKTHYeCKM NOCTOAHHOC 
3HayeHne, uTO ee 6omee ycAoRHAeT BLIOOP 3HAYeHUMH sTOrO NapaMeTpa. 
Cremopatenbuo, BeaMuNHa © ABAeTCA 0 CyTH Mena 9MMUpHyecKUM KOId)- 
qulMeHTOM, a ee cbusuyeckui cmbIcan HeaceH. Kpome Toro, Ha Hall 

-469 


B3ria, ypapuenne (1) HenpurogqHo 44a OOpaooTKM 9KCHECPHMCHTAAbHbIX 
JIAHHBIX, TAK KaK OHO HCXOAHT H3 ABYX COBEPINeCHHO pa3JIHYHBIX CyuaeB 
IBUXKCHHA CPeAbl, YEM B 3HAYHTeDHOM CTeMeHH OODACHAeTCA PasHooOpa~| 
3H PeCKOMCHYeMbIX 3HayeHHH © JIA OMHHX M TEX Ke MaTepnatos. 

B wannoli paOore CfetaHa MNONbITKa YCTaHOBHTb 3aKOHOMePHOCTH, | 
BCKPbIBalolve OOMHE CBASH CHI CONPOTHBACHHA IPH MHEBMATHYCCKOM TpaHC- | 
NOPTe PasAMUHBIX HaCbINHbIX TpaHyAMPOBaHHbIX MaTepuatoB. B ocHoBy | 
paOoTbl NOTO*KeHbI coobpaxkeHuA O NOMOOMM Ha TOM OCHOBaHHH, YTO) 
3TOT ME€TO MaeT BOSMOXKHOCTH YCTaHOBHTb OOMLYIO MopMy 3aKOHa compo-| 
TuBeHua. B pesyabrate, Ha OCHOBe OOpaOoTKH BeCbMa OOCTOATEAbHBIX | 
9KCIIEPUMCHTAIbHbIX JaHHbIX MO MePeMeMLeHHIO 3ePpHa H KOPeHHBIX Top- 
HBIX NOPO, NMOAyueHb! opMyrbl AAA onpewetenua Kospuuuenta co- 
IIPOTHBJICHHA [BUKEHHIO. 


14 
LR Fie Sie mae ne 
1g (10°C) ——— 


Puc. 4. @=m0 maHHbIM (?)} 6—mnNO QaHHDIM (4); 6 — 10 
TaHHbIM (°) 


2. IIpH mHeBMaTHUeCKOM TpaHCHOpTe HaCbINHbIX MaTepHasOB NO Tpy- 
OaM MMe€eCT MECTO HelIpepbIBHOe OCHOBHOe LBHXKeCHHE BO3LyYxXa B TPyOo- 
MpOBOAe WH MONOIHUTebHOe TlepemMenjenue Matepuasa. I]pu stom Temmepa- 
Typa BO3qyxa NO AwuHe TpyOonpoBoma NpakTHyecKH OCTaeTCH MOCTOAH- 
HOU, PaBHOH TeMMepaType OKPy2xKaloujeh Cpe bl. 

Takoe (BwxKEeHHeE ONpesesmAeTCA CaeyrouehH CcucTeMOoH NapaMeTpoB: 
/— manna TtpyOonposonza; D — quametp TpyO6bl; ~,; — MAOTHOCTh BOSAYIU- 
Horo moToKa; Apy-— nepenay aBeHHA pW ABYOXKeEHHM CMeCH MaTepuata 
WM BO3MLyXa; Uz— CKOPOCTb JBHXKeCHHA BO3sLyXa; T—ero tTemmepatypa; 
R — ra30Bad NOCTOAHHAA; po — KOIPPUUMeT BASKOCTH BO3MLYXA; Uy — CKO- 
pocTb J[BH2KeHHA MaTepvaia; dx — MAKCMMaJbHBIM NoMepeuHbI pasmMep 4a- 
CTH MaTepnala (MIM NpHBeeHHDI MoMepeyHbIli pasMep); Py — NOTHOCTb 
MaTepHadla B HaCbIlKe; » — koadpuunMeHT cMeCH. 

Hatizem HeoOxoHMoe HM AocTaTOUHOe yCuOBMe MexaHuyecKOrO u reo- 
MeTPHYECKOrO NOAOOuA IA ABYX CJlyyaeB MHEBMATHYeCKOrO TpPaHCnopTa 
HaCbBIMHbIX MUTepHaoB. B ocHOBy aHamu3a MeXaHM4ecKoro NOLOOUA NOMO- 
KUM MeTO pasMepHoctTeli, Bocnoap3yemca Teopemoili (9). 

Ecm MMeeM CHCTeMY H3  He3aBHCHMbIX TapaMerpos, pa3sMepHocTH 
KOTOPBIX BbIPaxKeHbI YePe3 PasMepHOCcTH Rk OCHOBHHIX eCAMHHU, U N>k, 
TO H3 M OCHOBHBIX MapaMeTPpOB MOMKHO OOpas0BaTb nm— Rk HesaBHCHMbIX 
Oespa3sMepHbIX KOMOMHallMi; Tora HEOOXOAMMOe HM LocTAaTOUHOR YCAOBUE 
M€XaHM4eCKOrO NOMOOuA ABYX ABACHMH BbIPAaSHTCA paBeHCTBOM Me@2XKLY 
coOOH 9THX H€3aBHCUMBIX KOMOMHAaHi 

Pemlad NocTaBAeHHyio 3aqauy, HaXOAMM, 4TO BeauUHHE! R u TB OOHIN- 
HbIX YCJIOBMAX MOCTOAHHBI, A HE3ABHCHMBIMH TapamMeTpaMu ABasnoTcA J, D, 
Mo, Ax, !, BEIMYMHbI KOTOPHIX BHIPAKeHH! vepes 3 eMHMUbI UsMepeHHa. 
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M3 9THX BeJIMYMH MOXKHO. CocTaBHTh Be He3aBHCHMBIe Oespa3Mepuble 
KOoMOnHaMM = =oBuga: 4,/D, 1,/D,... ft] Ds ede) Re=C.,, raze 
11, la,...,d,— AaMubl OTAeAbHEIX NIpAMOsUMHeHHBIX yuacTKOB Tpy6onpo- 
Bona, a, =dx/D (Bcayyuae pasnopognoro no KpynHoctTu MaTepuala MOx- 
HO MPHHHMaTb ero cpefHeBsBeMeHHEIH pasmep (')); Re = e,D vy / p) — 
duucno PetHompyca. 

Hmeem OAH cyllecTBeHHbIIi KPHTepHH MeXaHHyecKOrO NOoOuA. 

| Sanumem ero jaa yqo6crBsa B dopme, KoTopan jaer yaw 


pasOpoc ToueK pH OOpadoTKe onbITHEIX MaHHEIx: C, = Vd, /Re VRe. 


Cay (0 Re ee 


“f6 16 18 20 26 26 50 
Lg (109M, ) 


Puc. 2. a— m0 qanubim (?) gaa D = 929 mM; 6 — 0 janHbiM () 
gia D=150 MM; 6—no janubim (*) qua D=175 mm; 2— 110 
maHHbiM (*) qin D = 200 um 


3. Ilepenaq faBieHua pM ABM2xXeHHH CMeCH MaTepHala uU BO3Lyxa 
MOMKHO UpeACTaBHTb Kak CYMMY NOTepbh AaBJeCHHA 3a CueT TPeHUA BO3LY- 
xa O CTCHKH TPYOONPOBOa U NOMe3SHbIX NOTePb MaBJCHHA, BbIsbIBACMBIX 
HepeHOCOM HaxOfameroca B TpyOonpoBose matepuana. 1a NHeEBMOTpaHCc- 
NOpTa HaCbINHbIX MaTepHaJlOB, Ha OCHOBaHHH pe3yJbTaTOB oOMbITOB (?, *) 
wu caenys (1°), cupaBeq1HBO paBeHCTBO: : 


Ap M Pp US 


U 7 Oye 1, (C,), : (2) 


rae 4, — Oe3pa3MepHbIH KOIPDUUHEHT COMPOTHBJICHHA, YYMTHIBAIOWLMH oO6a 
BHIMICO3HAYeCHHbIX (aKTOPAa, KOTOPHIM OCPeAHAIOTCA CONPOTHBJCHHA LBHKe- 
HHIO BO3AyxXa B TOoNepeyHOM ceyeHuM TpyOonpoBoya. SameTuM, UTO Ha 
OCHOBaHHM 9KCHEPMMeHTAIbHbIX WaHHbIXx (7, 4,°, 74) MOMKHO CUMTaTb, YTO 
B OOMaCTH 9THX ONbITOB WIA yuacTKOB TpyOonpoBoka C yCTAHOBUBINMMCA 
UBYaKeHNeM, A, 1e 3aBuCHT OT 4ncTa Maxa. Jlaa npakTuyeckoro N01b30- 
BaHHA 3A€KOHOM CONPOTHBJICHHA, BbIPaXKeHHbIM B OOMeh dopme (2), Hyx- 
HO ompexemuTh PyHKuHIO A, (C,). 

B pa6orte (1?) Oblia ceaHa NONbITKAa HaHTH cCpeHHH, AIA Manno 
IWIMHbI TpyOomupoBosa, KOSpPuIHEHT CONPOTHBACHHA App. Tlouyuennaa aA 
ONpeeNeHuA Anp QMMMpPHYeCKad CPOpMya OCHOBaHa Ha ONbITHHIX JaHHbIX, 
BBITOHCHHBIX B IPOW3BOACTBEHHBIX YCJOBHAX, KOTOPbIe, OUCBUAHO, HEJIb- 
3A CUHTATb TOUHBIMH, pacueTbI NO onpesemeHuio Nepenaja LaBeHuA B ITOM 
cayuae BeyTCH MeCTOAOM MOCAeROBATCIbHBIX NpHOMMKeHUH. 

A. Jlua ompezentenua dyuKyuu A,(C,) BocnOmb3yemca 9KCIepHMeH- 
TAJIbHBIMA JLaHHbIMM TO NepemeleHu1o 3epHa (?) H THKEJBIX KYCKOBbIX 
marepnanos (4, °), B ropu30HTabHOM TpyOonpoBoze. Hs puc. | HaxotuM, 
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yTo yraoBol Koappunuent 2 =0,7; Trorga KosppunnenT CompoTHupilenusA 
IBWKeHUIO Ope eMTCA NO PopMy.e: 


h, = 94-103 C2”, (3) | 


Popmyaa (3) cupaBeqaupa Waa uucen C, oT [62107 Oe ont 


IIpu o6padoTKe 9KCHepHMeHTAIbHBIX AHHBIX Opalucb 3HaveHHA: | 
15 >p>2 maa merKuX CbINyyAxX MaTepHaJOB U 60>p> 10 aaa Taxe- | 


JbIX KYCKOBbIX MaTepHaJOB. 


Ha puc. 2 npencrapenbt 3aBucumMocTn A, (P, = C,/Vd,) maa pasanu- | 


HBIX JMamMeTpoB TpyOonpoBosa. 


TlockombKy janupre B padote (*), OTHOCHIHeCA K YCJOBHAM D= | 


= 175 mm u D= 200 mM, nomyueHbI TeopeTHyeCKH C HEKOTOPHIMM ZONY- 
WICHHAMM, Ha Halll BSA, Mat0 OOOCHOBAHHDIMK, TO Tipu OOpadorKe 9Kcre- 
PUMCHTAIbHBIX JaHHBIX (pwc. | uw 3) OHM B pacueT HE MPHHHMaJHCb. 


“ 
Ss 


EN 


tg (A, 10°) —— 


a OP ey PE 
Wie) = 


Puc. 3. a—n10 qaHHbIM (7); 6—n0 aHHbim (*); 6— 10 
maHubiM (4) waa D=175 mM; 2—m0 qaHHbIM (°) 


B. pu C,<1,6-10°8, uro coorsercrsyer = const, umeem: A, = 
=f(C,,2), rae ¢=Q;/Qu— yaerbHbIi pacxoq Bo3aqyxa Ha eQMHALY 
oObema MaTepvata. CocrapuM u3 Bemu4uuH C, uc Oe3spa3MepHbId MapamerTp 
Buga C,,=pd,e? Ve; Torma, OTKNAMEIBad MO OCHM KOOPAMHAT BBIUMCCH- 
HbIe 3HaYeHHA OrapndMos A, wu C,,(cm. puc. 3), nomyuaum m= — 0,25; 
‘CE LOBATeIbHO: 

h, == 036702”. (4) 


4, H3 Bpliev3l0%KeHHOrO CeLyeT TO B OCHOBE CHA COMPOTHBJeHHA, 
IIPOABAIOUIMXCA Ip MHCBMATHYeCKOM TpaHCHopTe MaTepuasoB 0 TpyOam, 
JexKaT OOujHe 3aKOHOMepHOctTH (2), (3) u (4), KOTOpBIe C M3BeECTHHIM IIpH- 
‘OWKCHHEM MOMHKHO pacHpocTpaHuTb Ha Cuyuai mMOObIX HACbINHbIX rpaHy- 
JIMpOBaHHBIX MaTepnatos. IIpuH BbINOMHeHHH pacueTa MHEBMAaTHUeCKHX 
TPaHCHOPTHHIX MW, B YaCTHOCTH, 3aKaOUHbIX YyCTaHOBOK ompememenue 
noTpeOuoro nepenaya aBeHuA MOXKHO BecTH 0 dopmywaM ra30Boii 


AMHaMUKH, HCHOAb3yH ypaBHenua (3) u (4), KoTOpHle AaioT ommMOKY B Mmpe- 
AestaxX TOYHOCTH 9KCHEPMMeHTOB. 


VuctutyT ropnoro jeaa 


Tloctynn10 
AkallemMHu Hayk CCCP 8 1] 1954 
LMTHPOBAHHAS JIUTEPATYPA 
* A. E. Cmoaapipes, M3s. AH CCCP, OTH, Ne 8 (1953). 2H. Tactep- 
wmTat, IlHesmaruyeckuH Tpaucnopt, 1927. 2 A. 


O. CnuBakosceKkuh, Konsei- 
epHble yCTaHoBKu, 4. 4, 1935. 4G. Peter, Gliickauf, 88, H. 33/34 (1952). 
° VM. &. Pouuapesnusy, Hexoroppe Bonpoch pacueta uw MoBbIMeHHA acdpekTHBHOCTH 
paooTbl NHEBMaTHYCCKUX 3aKaOYHbIX yctaHoBoK, M3gq. AH CCCP, 1953. °T. P. K apr, 
IIHepMaTuyecku Tpancnopt, 1930.7 3.9. OpnoscKul, Tp. Pocrosck. HIDK.-CTpOHT. 
uuct., 1952. §& E. Deuschl, Gliickauf, No. 2.u. 3 (1934). °® JI. HW. Cexos, Metros 
Mbl WOMOOMA M pasMepHocTH B MexaHuKe, 1951. 1° C, A. XpucTHaAHOBH YG, 
B.T. Taabnepunu nu yp., Mpukaaquaa ra3opaa zunamuKa, 1948. 4 J. T. Whe t tong 
P. H. Broadhurst, Trans. Inst. Min. Engrs., 3, No. 44 (1952)., # A. E. Cmogm 
abpes, TAH, 82, Ne 3 (1952). 
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Jlokaagn Axagemun Hayx CCCP 
1954. Tom XCV, Ne 3 


THIAPABJIHKA 
H. B. TABHH 


EYCTAHOBUBUIIEECH TEYEHHE BS3KO-IJIACTHYECKOM CPEJIbI 
B KPYrJOU TPYBE 


([Ipedcmasazeno axademuxom A. H. Hexpacosuim 8 I 1954) 


Sajaua O HeyYCTaHOBMBUIeCMCA TCYCHHM BASKOl 2KHAKOCTH B Kpyraon 
WMH pHyecKOH TpyOe Opblia BHepBbIe pelleHa pyCcCKMM y4eHbIM, npodec- 
pom Kasauckoro yHuBepcuteta HM. C. Tpomexa eme B 1882 r. ('), xora 
O MocieqHeroO BpeMeHH STO pelieHHe MpunucyrBatocb UlumancKomy (°), 
ITOPHIH BHLINOAHHA ero Ha 50 meT no3qHee Tpomexa. 
 Bowpwok unTepec nupescTaBaseT TeopeTuyecKoe ucceqOBaHHe HeycTa- 
OBMBINeCrOCA TCYCHHA BASKO-IacTHYeCKOH cpeAbI B Kpyraoh tTpy6e. 
_B. Bunorpagzospm u A. A. KoncTadTHHOBbIM MpeAO#KeH KAaNMAIApHbIA 
iCKO3HMECTP, NO3BOJAIOMIMH B pe3yJbTaTe OMHOTO 3aMepa NOJYYHTb KpH- 
yiO TCYCHHA BO BCeM J\HaMa30He rpagqueHTOB cKopoctTeH (8) B asTom npu- 
pe B KaluJApe OCYIUICCTBIACTCA HEYCTAHOBHBIIMHCA pexKUM TeYeHHA 
SI€CTBHE HeNPePpbIBHO HM3MCHAIOMeCrOcA MaBJeHHA MpyKHHbI, KOTOpaA 
IM NOMOLH WITOKA BbITeECHACT HCMbITYCMOE BELICCTBO. 

_PaccMOTpHM HeyCTaHOBMBUIeecd TeCUCHHE BA3KO-NaCTHYeCKOH cpebl 
TpyOe. Pemenue mpoBeszeM Ha OCHOBaHHH OOWHX ypaBHeHHH TeyeHHA 
I3KO-I1MaACTHYCCKOH Cpe bl, YCTAHOBJICHHbIX aBTOpOM (°): 


p(F — w) —Vp + 7,,V?v + V6 = 0, Vu =0. 


Jlonyctum, uTo cpegza B MoMeHT £=O HaunMHaeT ABHraTbCA, B TpyOe 
wmuyca R B HallpaBAeHuu ocu OZ, coBNayaiomel c ocho TpyOpl. B aToM 
Wyuae KOMMOHeEHTbI CKOpOCTeH B IWMIMHApMYeCKOH CuCcTeMe KOOpHHAT 
MIMIYTCa: V7 = VUp=O0, vz=V(r,t), T. @. YaCTHUbI cpeAbl ABYxKYTCA 
palietbHO cTeHKaM TpyOpl. KommonenTbl TeH30pa pe MebHEIX HalIps- 
eHHH, 3a ucKOUeHHeM 6,,— 6 = const, paBHbI Hy0; MaCCOBbIMH CHIaMu 


»ene6peraem; Hea: oe = a = 0. Torja ypaBHeHue TeyeHun sanumerca: 
Ov Non 02u 4 okam 1 op £0. 1 
Chae ant aa ae) loa pas (1) 

Op 


1 
OueBHAHO, YTO Tepenay RaBleHHA ——- G7 H€ 3aBHCHT OT KOOp/H- 


‘T, a ABAAeTCA PyHKWHeH BpeMeHH: 
1 Op 


P= 0, PEAT) 


—2=z20() +x(0. 7 (3) 


Z3amenan cormacno umeam H. A. Caeskuna u C. M. Tapra (*) B ypaB- 
juuu (1) 0v/O¢ cpemHumM ycKopenueM mo nonepeyHomy ceyeHuO TpyOb! 
| R 

so 1 (00 4 
F()=—\ Gear (4) 


0 


WAH, 7. 95, 03 473 


NOY 4uM: 


fo Oka) ) 
Fj) = 2 alr alt oO) + ae: 


O6osHauan 9 (¢t) = F(t)— o(t) wu unTerpupys, OyeM uMeTB: 
= 0 
v= 7 ef) -— 5 rt Gylar + C,. 


Cuutad, uTO CKOpOCTb CpeAbI Ha OCH TpyObI KOHeuHA, NOAyuum: C, = ( 
Tlocrosuuyio Cy onpemeauM u3 TpaHHyHbIX ycaoBuit: npur=R (t > 
v= 0 (cpema upuaunaer K creHKe). Torya: 

r—R 0 


ee) ; siren UAsaees (E 


Jina onpemesenua o(t) naiimem F(t) uz (4). Onpenenaa dv/dt us (é 
u unterpupys (4), nomyyuM: 


Fe aay 


fOOg. COTO? o 3) (é 
Go of. Nan 8 \ Ot Of) ™ 


B Bucko3sumetTpe KOHCTpyKuHH Bunorpanosa u KonctanTunoBa aBJc 
HHe C TeYCHHEM BPCMCHH U3MECHACTCA NO SKCNOHCHI[MAIbHOMY 3aKOH\ 
Tlostomy 6yemM cuuTaTb 


p= pies (7 
re Po — HavatbHoe aBenue pH t=O; a onpemeraeTCH U3 ONBITHOP 


rpapuxa p= p(t). Cuutaa, uronpuz=0 p=pe“,upnz—=L p=p 
rye L— qauHa TpyObl, p,, MOXKHO CUHTATb paBHbIM HyJ0, NOyuuM: 


—at 

ee OO foarte peat (s 
Ai Na Olga on aes f 
Ypapuenue (6), yuntTprBaa (8), 3anumercs: 


OF 1 GVipoy on 
Ot + i, P+ i ie é = 0, 


rae ty = pR® | 6g, 
Murerpupys, Halijem: 
F (t) — Cye-4h = %Po hy ent: 


el 1/t,—« 4 
t AS sie Poe —at fo at 8 

Torna o(t) = C,ze—/4 — AMMA eon oe rpm Tlonctarisa Halimqenne 
nl 
sHaueHHe 9(¢) B BbIpaxenne (5), Oymem umeTD: 

e r? aoe R? (C t Pot 6 
= ~~ Cm [ts — PR eat) — ews I | 
Tm 4 3 oL Ta (R= 7) ( 


Onpexeaum noctosnuyio C3. W3 Havanbubtx ycaoBuii Oynem uMmet 


mupa t¢=0 v=0. Torga C, onpexeaurca: C, =e 4 IIo, 


cTaBina Cz B ypapnenue (9), nomyyaem 3aKoOH pacnpexenenua cKopoctTe 
PoQlRE=T) 7 Bae ) 

16) a= CF pes Vo ta \ aes <a —— ptt, | 

Lies (e ett) marie’ r) (1 — e#4), (1 


OTOT 3aKkOn OyeT cupaBezauB B 30He R<r<rp, rae ro— pany 
KBa3uTBepAOTO CHIOMHOrO cTromopa: 
AHL’) 2L0 
y= — = — ee", 
° Pp Po 
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R 
Pacxog cpeabl onpeweantca: g = xrpvy) + \ 2urvdr, The pu r=fp 
To 


= Uo. 
OnpenesuB 3HayeHve Vy 43 ypaBHeHus (10) uv nponnTerpuposas, nosy- 
MM 3HaveHHe C€KYHAHOTO pacxOMa Cpebl, BLITeKAIOMeH us TpyOur: 


__ Mpa a(R*— rt a = x 9(R?— 7°) = 
a are Ca a ae ere oc eat) 


SHAYMTeIbHbIT HHTepec NpeAcTaBAeT HEyCTAHOBUBMIeeCH TeYeHHE BAB- 
O-IllaCTHYeCKOH Cpebl MPH NMOCTOAHHOM jlaBJIeHHH. 
Ilonarax, uro p= const, 6yqem umetb a=0; Torma cKOpoctp us (10) 


mpe euTca: 
PARES ESE yah, — 6a OR? 
4L Nyy wing ; 


C€KYHIHBIM pacxod cpeabl, TeKymjeH uepes TpyOy, Oyzer: 
ce eee ae 


he ro = 2L6/p, L — qanua tTpy6pt. 

TeopeTwHyeckH MOJYYCHHbI 3aKOH HM3MeCHeCHHA CeKYHAHOTO pacxosa 
A3ZKO-IMACTHYECKOH Cpe bl B 3aBMCMHMOCTH OT BpemeHn (11) aKcnepHMeH- 
AIbHO NOATBEpXAaeTCA KPHBbIMH 3AaBHCHMOCTH g = f(é), noawyueHHpimu 
MHOrpaOBLIM MH KouCTaHTHHOBbIM M0 MCCAeAOBaHMIO HEYCTaHOBMBINerOCA 
€UCHHA KOHCHCTCHTHEIX CM@30K B KallWIApax pu NepeMeHHOM aBeHUH, 
OTOpOe H3MCHAMOCh NO 9IKCNOHCHIMAIbHOMY 3aKOHy. YpaBHenua (11) u 
12) OyAyT cnpaBeXAMBbI H DA BCex Jpyrux MuCHepcHbIX CHCTeM, OOJa- 
AIOINUX BA3KO-IIaCTHYCCKHMM CBOMCTBAMH, pH HeyCTaHOBMBIUeMcCA pe- 
<HM€ TCUCHHA AMCHeEPCHbIX CHCTeM B IMIHHJLpH4YeCKHX TpyOax. 


KasaHCKHH XHMHKO-TEXHOJOPMYeECKHH WHCTHTYT Tocrynugo 
um. C. M. Kupozsa 7 XII 1953 


UHTHPOBAHHAA JIATEPATYPA 


2. C-Fpomeka, Coop. cos., U3gq. AH CCCP, 1952, cTp. 4147. #% Asponn- 
aMuKa, Nep. c aura., 3, O6oponrn3, 1939, crp. 77. *H. B. Ta6un, Kom. 
iypH., 13, 4 (1951). 4H. A. Cae3Kn nH, G. M, Tapir, JAH, 54) Ne 3 (1946). 
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Hovsaage Axagemun Hayx CCCP 
1954. Tom XCV, N 3 


TEOPH S| YVIIPYTOCTH 
JlelicTBuTeIbHBIM unenH AH YCCP A. FO. HILIMHCKHN 


1 OJHOM TMIPEJEJIbHOM MEPEXOJIE B TEOPHH YCTOMYUBOCTH 
YIPYPAX TWPSAMOYPOJIbHbIX [JACTHH 


B HacTosuje 3aMeTKe aeTca cCTporoe OKasaTeAbCTBO OHOMY He- 
KOJbKO HeO2%KMMAaHHOMY OOCTOATeABCTBY B 1eOpuMH ycTOunBocTH MpAaMo- 
TOJbHBIX IaCTHH, 3€aMe€4UCHHOMY Hamu ele B 1945 r. 

PaccMOTpHM IIpaMOyroOJbHy!IO MaAacTHHKy (pue. 1), 4Ba NpoTHBONOOK- 
SIX Kpad KOTOPOH WapHHpHO OMepTH, a ABa Apyrux cBoOoHbI. Paccros- 
Ae€ M@XK MY WapHHpHO ONMepTHIMU Kpaamu OOO3Ha4duM Yepes J, paccrosHue 
e.K Ly CBOOOZHBIMH KpasmMu — yepe3 20. meg 

Ilyctb K MlapHHPHbIM KpaxM IacTHHKH MpHOXKeHbI PAaBHOMEPHO pac- 
JEeCHHbIe CAKMMAIOWMe ycuua. KpuTwyeckoe 3HaveHHe 3THX ycuaH, 
IM LOCTH2#XKeHHH KOTOPOFO MAacTHHKa TePpACT YCTOHYUBOCTb, MOMKET OBITb 
1i4MeHO OObINHBIMH MeTOAaMH. Jaa aTOH WeaAu caemyeT HATH MMHUMAJIb- 
ye 3HAYeHHE NapametTpa P, pH KOTOpOM AUudPepenwualbHoe ypaBHeHHe 


ee ee 
| rpaHuuHEIMH yCOBHAMU 3 | : 
00, y)= wl, y)=0, CRE») _ Petey) | mae) 
ee ype seg ay. 2 i b) +(2—%) APw(x, + 6) _g 


Ox? Oy 


imeeCT PeWIeHHe, OTAMYHOE OT TOXKAECTBCHHOTO HYJA. One 
| 3necb W—mporu6 maactuHKu, D—ee unAWHApMuecKad KeCTKOCTH, 
i— xoapuuuent Ilyaccona. pa mocaequux rpaHMyHbIxX YCAOBMA O3Ha- 
oT OOpauleHHe B HYyJb UsrnOaiollM4X MOMeCHTOB u_ TepepesbiBariouleli 
jibl Ha CBOOOAHBIX TpaHHax WaCTHHKH. eal 
] [locne o6prunoro B sajayax 9TOTO pOsa NpezcTaBaenua (yHkiuu Ww 
j Buse 


w=f(n)sin=, y= (3) 


(hauu : 
FY (4) — 2f" (nt) + A — 2) f (x) = 0, 
f’@—2— Vf 6)=0, (4) 
f' §)—f @—)= 9, 
“ iP td ; 
= 8 7 (5) 
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HetpyqHo yOequTbca, uTO | ABJIACTCH KOPHEM TpaHCWUeHACHTHOF 
ypaBHe Hua 


(Ve +y—1)prshr8chs8—(Vp—v+t 1s chr$shs B= 0, (€ 


B KOTOpOM 


=//14+Ve, s=V1i—Ve-. (7 


OuyepuyaHo, 4TO BeHUHHA }} CYN[ECTBEHHO 3aBUCHT OT 3HaueHHA Map 
metpa 8 uu, UTO TO Ke, OT OTHOWCHHA WMpHHb! W1acCTHHKU lk ee AnH! 
96. CreqoBaTebHO, B COOTBETCTBHH C dopmyamu (5) 

26 MOKHO MpeACTaBUTb BbIPAxKeHHe MIA ca 


yculuaA B BUC 


( 


MoxuHo noKasaTb, uTo upu B->0, T. e. aA once 
y3ko miacTuHKu, p (8) crpemutca kK sHa¥eHuIO | — v¥ 
Kpurvyeckaa cua Quid TakOH maacTHHKu p,,2b crTpe 


-6 MUTCA K 3HAUCHHIO SHJEPOBOHM CHJIbI WA CTepKHA 


2FT Vee 
Puc. 4 P="; . [= b=. (¢ 


Jlaq OueCHb JAMHHOM WiacTHHKH, T. ec. upH Boo, Ha NepBHi B3rsA, 
clleqyeT OxudaTh, uTO p—> 1, JelicTBuTebHO, npeanodaraa, utro opm 
moTepH ycToliuu“BocTH OecKOHe4HO 
JWIMHHOH nwacTHHKH ecTb wanHHAp, 1 


w=Csin=, (10) 4 


4(z), p= 
G(Z), P=t 


corsmacHo ypapHenuto (1) HeMeeHHO , 
nowy 4uM 


J (LZ) 


ed 7 Qé 4 (2), = 
eg ie (11) i 4 (2), p= 
TakuM oOpa30M, ecam upu B—>&% 
Dees dere OO GM le # 
Ouako, MpOTHB OxKULaHHA, Wpe- g PEE US 


J@bHOe 3HaUeHHe Tapametpa » pu 
8—>oco MeHbIUG CAHHHIUbI, XOTA UH Puc. 2 
He3HadHTeIbHO. TakuM OOpa30m, Tpe- 

J[@MbHOE 3HAYCHHE KPUTHYeCKOTO YCUAMA JIA BECbMA JWIMHHOM WiacTuHK! 
MeHbIMe KpHTHYCCKOTO ycusuA pr, COOTBETCTBYIOMero HIM PHIECKO} 
cbopme noTepuH ycTOHUHBOCTH. 


J{1a cTpororo OOOCHOBaHHA BTOTO HECKOIbKO HeOKUAAHHOTO pPesyJH 
TaTa 34MeTHM, 4YTO B COOTBeETCTBHH C ypaBHeHuem (6) Ip 3aqaHHOM 3Ha 
ueHun napameTpa 8 BeIMYHHY » MOXHO ONpPeAeCAMTh KaK aOcyuccy TOUK} 
mepeceueHua JLBYX KPHBBIX 


n@)=(Bs) vi x th(@V1+ x), 


f(s) =V1—xth@V1—x), 


rye 
ASV a=|1—y, 


Buy 2THX KPHBHIX B uHTepBane OSM p <1 npu v=0,3 u pasHbIx 
HuAX B NOKa3aH Ha pu. 2. 
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_ Ilo mepe yBeanuenua mapametpa @ NepBad KpHBad He mnpeTepneBaer 
SYULECTBCHHDIX H3MCHEHHH, B YaCTHOCTH pu 000M 8 j,(a)=0 un yxe 


ipu B >3 


fil) =(FF4) V2thBY2=0,0440 (a =0,7). (15) 


Uro 2«e KacaeTCa BTOpol KpusBoli, TO np BospacranuH & ee opmMHaTHI 
VBCMUMBAIOTCA, OCTABaHCb, OjHaKO, 
ME€HbINMMM COOTBeETCTBYIOWIMX Op AHHAT 
<pHBou 


f(x) =V1—x. (16) 


JTclo4a cmeqyeT, uTO TOUKAa Nepeceue- 
IMA KpHBbIX (12) u (13) mexuT smeBee 
(OUKM WepeceyeHuA KPHMBbIX (12) u (16) 
cM. puc. 3). A6dcuucca xe nocaeqHeli 
°OUKH IpH 11060M 3HaueHHH & 3aBe,OMO 
MeHbIUe €MHUIBI. 

@aktTuyeckoe OTHICKaHHe Mpeserb- 
10rO 3HaueHHA Napametpa » upu B—>co 
IPHBOAUT K pelleHHlo alreOpanyecKkoro 
paBHeHus 


p? +21 —) (139) p — 
—(3+y)(1 —ve =0. (17) 


3 wacTHOcTH, ecun v= 0,3, To p = 0,9962. 

OObaAcHeHHe BCeMY BBIMIeCH30OKCHHOMY Ce AyeT UCKaTb B TOM (pakTe, 
iro npuHuMn Cen-BeHaHa B HEKOTOPOM CMBICIe€ HeNpHOKUM K Team 
‘Mla IaCTHHOK, BbITAHYTHIX B OJHOM KaKOM-1H00 HanpaBseHuH. OT.IH- 
IM€ HallpH*KCHHOFO COCTOAHUA TAKOM MAaCTHHKH CO CBOOOHbIMM KOPpOT- 
‘HMM CTOPOHAMH OT Hallps>KeHHOFO COCTOAHUA Apyrok NwacTHHKH C TeMH 
€, HO WapHHUpHO ONepTbIMH CTOPOHaMH, HE HCUe3AeT CTONb OBICTpO MpH 
BeJIM4CHHH WapHHpHO oOMepTbIX JMHHHbIX CTOPOH, Kak 3TO lpesnowa- 
‘aeTCA B lpuuiune Ceu-Benana. Bnepppre Ha NOAOOHBIC HAapyWICHHA IpHH- 
Juma Cen-BenaHa oOpaTua sBHumaHue B. 3. Baacos (1). To, 4To 3yecb 
I3O02KCHO, HMee€T MeCCTO HW Ip NOTepe YCTOHYMBOCTH IaCTHHOK 3a lpe- 
temoM yupyroctu (?). 


f(a), p=3 


F(Z) A=1 


Moctyn“s0 
3 1 1954 


LWMTMPOBAHHASA JINTEPATYPA 


1C. 1. Tumomenuko, Yctosunspoctb ynpyrux cuctem, M.— J]., 1946, crp. 476. 
‘WM. l. Ky ume, Ipuxa. matem. u Mex., B. 5 (1947). 
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Jloxnayn Akagemuu Hayr CCCP 
1954. Tom XCV, N 3 


ACTPOHOMH 4 


B. KPAT 


O MACCE COJIHHA B 3MOXY SOPMHPOBAHHA MJIAHET 


(ITpedcraszeno axademuxom B. I. Decexnxosuim 12 I 1954) 


B moOok u3 TpexX COBPeMeHHBIX TeOpHH NMpoMcxoKMeHNA COMHeUHOL cu- 
‘TeMbI — Teopuu O. IO. IImugra (6), JI. 9. Typesuya u A. VW. Jle6ennucKo- 
0 (') uw apropa (%) cunTaeTCa, 4TO MaHeTbI NpoHsoNIIH us O6MaKa BHt- 
Dy3HOH MaTepHu, COCTOABLIeH H3 NblIH Mu ra3a (a BOSMOXKHO, u 6osee Kpyn- 
(bIX YaCTHU, BXOJMBIJHX B COCTaB NMepBHYHOM Ta30-MbIlJeBoH TyMaHHocTH). 
TocKouIbky B 9TOM OCHOBHOM MYyHKTe y yKa3aHHbIX YeTHIPex ABTOPOB HeT 
ACXOXKKCHHH WM MOCKOJIbKy He CYULECTBYeT MaHHbIX, OMPOBeprarollux 2ITy 
(OHILEMUHIO, MbI MOMKeM, OCHOBbIBAACb Ha: KAaPTHHe BOSHHKHOBeHUSA IlaHer 
3 Ta30-IIblJICBOH TYMAHHOCTH, CieaTb HEKOTOPbIe BbIBOILbI, HMeIOWIMe ObuLee 
HaueHue, 

Kak H3BeCTHO, OCHOBHBIM pa3JIHuHeM OoVuJIbUIMX TaHeT MU MaveT 3eMHO- 
Tula ABIAeTCA pa3zsMuve B UX XMMHYeCKOM CocTaBe. O6uuue B aTMOCche- 
yaX OOJIbIIMX MaHeT JIeEMKHX 3/eMeHTOB (H B TepByro O4epedb BOMOpona), 
capakTepHoe cormacHo H. A. Kosnrpesy (7), A. T. Macesuyu u B. IT. ®ecen- 
copy (5) H QA BHYTPeHHero CTpoeHuA OOJbIINX MWlaHeT, COmmxKaeT 9TH 
IaHeTbI MO CBOEMY XHMHYCCKOMY coOcTaBy Cc COJIHIeM, 3Be3qaMH HU TYMaHHO- 
‘TaMu. B TO Ke BPeMA OTHOCHTEMbHOE CXOJCTBO XHMMYeCKOrO CocTaBa CovIH- 
la, 3CMHOM KOPbI H MeTeCOPHTOB MO OTHOMICHHIO K TAKEIbIM JJIEMeHTaM Ha- 
30J,UT Ha MbICJIb, YTO XMMUYECKHU COCTAB MepBHYHOrO BellecTBa, M3 KOTOPOTO 
OpasoBaucb Tela COMHEYHOM CHCTeMBI, Obl Oosee HIM MeHee ONHHAKOBLIM 
Id BCeX STHX Te. Tak KaK MIbIJIeBad TYMAHHOCTb Oba MpakTH4YeCKH He- 
IpOspauHa JIA COJHEUHOTO M3JIyYeHHA, TO 30Ha YJIETYYMBAHHA JIENKAX 9dJe- 
ACHTOB JlOJDKHA OblJla COBMaLaTb C 30HOM UHTeHCMBHOrO UCNapeHuA TBepsbIX 
lacTul nbwin. Jivuwib mpu yCOBUM HCUeC3HOBeHHA MIbIJeBOM 3aBeCbI H3 TyMaH- 
{OCTH MOIIM yJIeTYYHTbCA JerkuHe dIeMeHTHI. Tako TpaHuleh ja uciape-. 
qUA Tb TOUOKHa Oblla ObITb 30Ha TYMAHHOCTH, B KOTOPOM CccopmMupoBa- 
sa TIOnurep, Tak Kak JIMUIb HauMHad © STO 3O0HbI XAMMYeCKHM COCTAaB Be- 
UecTBa CyUleCTBeHHO He MeHAJICA 3a BeCb MepHox opMupoBaHuA Mane. 

Ilo JI. 9. Typesusyy u A. VU. JIe6equuckomy Bpema d@opmuposanus lOnute- 
Ja uM CaTypHa OMKHO Obi ObITh NOpanKa 10’? mer. Kak Mbl OTMe4aM PaHb- 
tre (3), 9Ta OlleHKa HeCKOJIbKO 3aHMxKeHa M CKOpee MpescrapaaeT cobok 
WKH Tpemes BpemeHu topMupoBaHua maneT, 3mecb CeyeT OTMETHTb 
[TO ORCTOATEIbCTBO, UTO ECM CUNTaTb CoHUe BOSHHKIIMM OHOBPeMeHHO C 
qlaueTaMu, TO B COOTBETCTBHH C COBPeMCHHbIMH IIpesCTaBJeHHAMU BpeMaA, 
3 TeyeHHe KOTOPOTO OHO MOPJIO GObITh MOJIOMON 3Be3OH CHeKTPaMbHOrO KuaCc- 
sa B, Be nau WR (no gaHueimm AmOapiymana, Boponuopa-Bempamunosa u 
apTopa), He Mormo mpeppiuatTb 107 mer H CKOpee MOJDKHO ObITh MIPHHATO 
smuskum K 10° ner. Ilostomy mpeppattenue Comnma B OObIMHYyIO 3Beary 
raBHOl MOCNeLOBAaTeIbHOCTH 3aBepIMIOCb ellle MO TOTO, KaK OKOHUHVJICA 
mponecc (bopMUpoBaHHA MlaHeT U3 MepBHYHOM TYMaHHOCTH. Jlo camoro KOH- 
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Wa STOO Mpollecca COXpaHAaCh MbIeBad COCTaB/AIOUlad TyMAHHOCTH, Tal 
Kak Ipomecc O6beqMHeHHA Ne€PBHYHbIX, a 3aTCM HM BTOPHUYHBIX CryWleHHU TY 
M@HHOCTH IlyTeM CTOJIKHOBEHHH HX Mex Ly COOOM COMPOBOXMaJIcCA MpOWeccon 
MX Me3MHTerpallun, pasqpoOeHuaA UW NpeBpalleHuA YacTH BellecTBa B MedI 
KY!0 IIbWJIb. 

To O6CTOATeJIbCTBO, UTO MbI 3Hae€M paCCTOAHHe 30HbI (OPMMPOBaHuU: 
lOnutepa or CouHa, MO3BOseT HaM BBIYHCIMTb Maccy CoJIHIla B Ha¥avib 
HbIl| MOMCHT eo CYyleCTBOBaHHA, HCXOAA MpH 9TOM TOJbKO U3 PaKkTa uCcNa 
DCHHA TYMAHHOCTH BIIOTb WO 9TOH 30HBbI. 3a paguyc R 30HbI WCMapeHHs 
TYM@HHOCTH MOXKHO MpHHATb 5,0 acrp. en. AHanorMuHasd MOMbInKa OblJIa He 
mapyHo mpezmupunata B. 1O. Jlepunpm (*), OmMO60UHO MPHHABINHM, OMHAaKO 
3a rpaHMlly 30HbI HcapeHua opOuTy MepxKypua. 

VMspecruo, uTO AIA yuacTKa PlaBHOHW MOCJeMOBaTeIbHOCTH OT 3Be3q CIeK 
TpaJibHoro Kacca B yo 3Be3q Klacca G BMAHHeM pawHyca 3Be3NbI Ha 3a 
BHCHMOCTb Macca — CB€THMOCTb MO}KHO peHeOpeyb HW MpHHATb: 


L~ m+. ¢@ 
Tak Kak, ¢ Apyrol cTOpoHb!, Temnepatypa 7, «uepHOH ciepbl> Ha 3a aHHOD 
4 


paccrosuuu r or ComHwa mouuKHa ObITh mponopmuonanpya VL, RomKue 
YMOBJIETBOPATbCA CJIeLyIOWlee PABCHCTBO: 


Hi aie fae Bi 


roe Lo —cseTumocTp CouHia B HacToaulee Bpema. PaBeuctBo (2) mpH m0 
moulH (1) MoxeT O6bITb MepemMcaHO B CJleqyIOUleM Bue: 


= m. (3 


3ecb m— Han6oulbliaa Macca CowHa, COOTBeTCTBY!OIad ero HaHOoJbile; 
CBETHMOCTH, BbIPaxkeHa B e€AHHHWAX COBPpeMeHHOH Maccbl CoJIHia. 

Cuenya B. lO. Jlepuny, mMbr mpuMemM 3a TeMMepatypy, cmoco6uy1o obec 
TeuHTb HCMapeHwe TYMAHHOCTH B TeYeHHe BpeMeHH TopsyKa 10° met, Tem: 
nepatypy T = 1600° K. OrnocutetbHaa olwmM6Ka B MpHHATOM 3Ha¥ueHuu T 
OUCBHIHO, OyleT paBHa OTHOCHTeEIbHOK OWIMOKe ONpeseaAeMoro 3HaueHHA MM 
Beawuuua f OUKHa ObITh PpaBHa 


[fi (4 


TaK KaK YMeHbIJeHve Maccbl CoJIHa Cc TeYeHHeEM BPeCMCHH MPHBOANIO K yBe 
JIMYCHHIO Pa3MePOB aveTHbIX OpOuT B OTHOWeHHH Mm. IIpunas T= 1600° x 
R = 5,0, mb nosryuHM: 

m = 5,5. (5) 


B sty smoxy cBeTumocrb Comnma Obiua paBHa 
L = 912 Lo. (5) 


Ha paccrosHuax or ComHya MeHbIIMxX r MO TOTO MOMeHTa, MoKa Macc: 
Conua He yMenbuiuacb no 1,5 unu 2,0, dbopmupoBaHue Kakux OBI TO HI 
OblIO WaHeT OblIO HeBo3MOxKHO. VraK, maanerbl 3eMHOTO THMa Havad 
(OpMUPOBAaTHCA JIMWIb Tora, KOra CBeTHMOCTD CoOWHa JIMUIb B HECKOJDK 
pas mpesbinanta Lo. Matrepuast 41a POpMUpoOBaHHA Taner MocTaBul WpexK 
me Bcero CaM Tipolecc OOMeHa MOMeHTAMH KOJIMY4eCTBA MBM2KeCHUA y CTaJIKH 
BalOWlUXCA CPYCTKOB, KOTOPbI MpOvcxoyM pH opMupoBpanuu Gob} 
nmanerT. IIpH sTOM 4acTb crycTKoOB oTAalAacb or Comuua, a YacTb CrycTKO! 
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‘“UpHoOimxanacb K Commuy Ha paccrosHua MeHbutue R/m. Kpome Toro, cule- 
‘“AyeT CHMTATbCA C TEM, TO MepBHYHAA TYMAHHOCTD He Oba CTalHOHAapHbIM 
0Opa30BaHHeM HM 4TO B Heli, TaK 2Ke KaK B AMCCHMMPYIOUIMX 3Be3HBIX CHCTe- 
Max (1), MOJDKEH ObI HATH Mpomecc CxKaTHA, B pe3yMbTaTe KOTOPOrO U3 
HaPy?KHbIX YaCTeH TYMAHHOCTH CrYCTKM HW OTICIbHbIe YaCTHUbI, NOTepaABIUne 
‘(YacTb MOM€HTA BpalleHuA NO OTHOWeHMIO K COHILY, ROJDKHI ObIIM npu6su- 
'\%KaTbCH K HeMY, MOCTeMeHHO 3alOJIHAA BHYTPeHHIOIO 30HY, H3 KOTOPON mep- 
BUWHaA TYMAHHOCTb Oblla yAasleHa u3smyyenvem CosHla, MeiKaa Mbllb Mpo- 
HHKaJla BO BHYTPCHHIOIO 30HY BCJIeACTBHe TOPMOXKeHHA COHEYHON pamna- 
uel. Kpome roro, cleqyerT yuecTb, TO BHl6pomwleHHad us Comuma MaTepHa 
(Macca KOTOpol Obila paBHa 4,5 mo), OCaxkMaBllasca B ra30-MbieBol Ty- 
MaHHOCTH, JOJIKHa OblJIa B CHJIy €€ MaJIOrO MOMeHTa BpalleHua cnocobcTBO- 
BaTb MpHOJUKeHHIO IbWIeBOH KOMIOHeHTHI TyMaHHocTH K CowHLy 

ByteM cuntTatb, YO paccTOAHHe BHYTpeHHeH rpaHuUbl TyMaHHOCTH B 
anoxy HanOoubllero WCTeYeHHaA BelllecTB OblwIo papHo 1,5—2,0 acrp. en., u 
‘TIipHMeM TopsROK TOJUIMHBI Kouba TyMaHHocTH 10% acrp. eg. (nopaqoK 
uametpa lOnurepa); Torma B Hav6ovlee HEBLITOAHOM [WIA 3axXBaTa MaTepHu 
clyuae HCTeCYCHHA, KOra OHO ABJIACTCA H3OTPOMHBIM, TYMAHHOCTbIO WOJDKHA 
ObITh 3axBayeHa 10% yacTb BbIOpOWeHHOH Maccbl. Tak KaK B Heli cozepxa- 
‘moc’ oKoo 10% TaxKeTbIX 9JIEMeHTOB, TO OKOHYATeIbHO Macca 3aXBaueHHolt 
IIb, H3 KOTOPOH OOpa30BaJIHCh BIOCJIEACTBHU MaHeTbl 3eEMHOPO TuMa, LouI- 
KuHa Oblwla UMeTb MOpaOK 10?’ r, T. e. MOKA Sblla COCTaBIATh OKOIO 10% 
MacCCbI IllaHeT. QPOT mpowecc He MOF BOCCO3AaTb B 30HE MCMapeHuA MepBu4- 
Hy!0 TYMaHHOCTb, TaK KaK H3 MIpHO.1M2Kalollnxca K Cosy crycTKOB B Mep- 
BY!lO OYepeb YJIETYYMBAINCh JIENKHe JJICMEHTHI, WIA yJieTyIMBaHuA x%Ke TH- 
KeJIbIX QICEMCHTOB TeMMepatypa H3yuyeHHa CouHa Oblia yxKe HemocTaTouna. 
IIpouecc yuleTyyHBaHuA JIerKuX 3JIEMeCHTOB M3 CryCTKOB Obl MOOGeH Mpo- 
meccy paciiagqa KOMeT, rye MbI HaOwloLaeM HW B HacTORIee BpeMA yweTyIH- 
BaHve ra30BOH COCTaBJIAIOULeH (MepBOHauaJIbHO BXOJALeH B APO KOMETHI 
B Bue CryCTKOB Me€TaHO-aMMHAaUHbIX JIbAOB, COMepxKallMx B ceOe MH OObITHEIA 
jie HW YyIJIeKHCIOTY) H3 AApa KOMeTHI. 

Tak Kak Mpolecc OObeAHHCHHA BTOPHYHbIX CryWleHHH B IvlaHeTe He MOF 
3aKOHYMTbCA Ha MepHdepHu COJIHeYHOM CHCTeMbI BCJIeACTBHe MaleHuA MVJIOT- 
HOCTH TYMA@HHOCTH K KpalO H YMeCHbIIeCHHA B CHJIY 9TOTO YuCa CryuleHHH, 
HMeeT CMBICJI OTO2KJCCTBHTb eCJIM He BC@ KOMETHI COJIHEYHOH CHCTeMBI CO 
‘crycTKaMH MepBuuHoro BellecTBa, TO MO KpaHHeH Mepe Ty 4aCTb KOMET, KO- 
‘TOpble MOABAAIOTCA M3 MpocTpaHcTBa 3a opOuToH Henryna. IIpencrasaso 
Obl HHTepec TakxKe MOMbITATCA MOWCKATb B 30He SKJIMNTHKH (HIM B Oosee 
WMpOKOH 30He) CJleqbl KOCMHMYeCKOrO MOPIOUeHHA CBeTa, XOTA KOJIMYeCTBO 
TIBI B STOM 30He H3-3a Pe€AKOFO CTOJIKHOBCHHA OTILCJIbHbIX CLYCTKOB JLOJIKHO 
ObITb HHYTOXRKHO MaJO. 

Uncso crycTKOB, OObeCAMHUBIIMXCA BO BHYTPeHHelt 30He B MlaHeTbI 3eM- 
‘HOPO THIIa, LOJKHO ObITb MeHbIe, YEM YMCIO CryCTKOB, OObCMHMBINAXCA B 
WilaieTh B 30He OOJIbINHX WwiaHeT, XOTA Macca UX Mora ObITb Gombe, Cue- 
bt 3TOPO, MOBHAMMOMY, COXPaHWIHCb B SKCIeEHTpHyHOcTH opOuT MepKypua 
u Mapca, HeCMOTpsA Ha TO, YTO Macca TBepOH NbIIM, U3 KOTOPpOM OOpa3soBa- 
WiCb STH WiaHeTbl, HMeeT NOPAMOK MACCbIl TAKEJIbIX IJIEMEHTOB, BOWeUIMX 
B cocTaB 6O/IbIUMX MlaHeT. Cormacno Teopnu O. IO. Imugra, semana 
QKCICHTPHCHTeETA OPOHTHI WlaHeTbl 3aBHCHT OT YMCA CTOJIKHOBeHHL, KOTO- 
pble MCIbITaIM CrylleHua, OObeCAMHMBIIMECA B WaHeTbI, T. €. OT YMCA Cry- 
CTKOB, OObEMHHMBIIMXCA B IJlaHeTbl. 

B nenocpescTBeHHol 61u30cTH CoJHIa Ha pacCTOAHHH OT Covrmma, pap- 
HOM paguycy op6uTbl Mepxypua, He OOpas0BaJiocb HHKaKHX MlaHeT, eCJIM 
CUHTAaTb, YTO OTCYTCTBHe MHTPaMepKypPHaJIbHOK W1aHeTbl BbISBAaHO UCIIape- 
HMeM TBepLIX “acTuIL H OOee KPYMHBIX CryCTKOB BOuSH Comuna. Tak 
Kak MCIapeHve JerkKUx 9JIEMCHTOB KOMeTOMOOOHIX CryCTKOB Mpeppalilacr 
UX B O6MAKO Hb, TO B MaHHOM CcJIyuae MbI MOMKeM Tak2xKe MPHMCHHTb tpop- 
mympt (4) u (3), nonoxuB R = 0,35. B pesyubraTe MbI MOJlyaHM T= oo 
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Tako Moria ObITb Macca CouHua B snoxy opmMupoBaHusa Maner semHoro 
Tuna, Bomopox B CcocTaBe MOJIeKYJI BOI COXPaHHJICA TOMbKO Ha Semste 4 
Mapce; Benepa u Mepxypuii ero, noBaqMMOMY, MOJHOCTHIO JMUIeHDI. | 


Tocrymu.to 
7 oXd1.1953 


LUMTHPOBAHHASA JIATEPATYPA 


* JI. 9. Typesuy, A.M. Ve6ennuncxuli, Vas. AH CCCP, cep. pu3., 14) 
Ne 6 (1950). #2 H. A. Kosurpes, JIAH, 79, Ne 2, 217 (1954), 2.3 BolcA. epvaca 
Mizz, TAO, 19, Ne 149 (1952). 4B. 1. JlIesun, AAH, . 90, Ne 3, 471 (1953)s} 
SA: T. Macespuy, "BL T. Secenk os; Atrp. *YPH., 28, Ne 5, 317 (1954)-| 
° O. 1O. Uimuyzt, Yernipe nexuun no teopun mpoucxoxyjenue 3eman. Msn. AH CCCP,; 
1948, 
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-floxanage Akagemun Hayrx CCCP 
1954. Tom XCV, N 3 


DHSHKA 
E. C. BOPOBHK 


AHH30TPOTUA IPMEKTA XOJJIA Y OJIOBA 
(IIpedemasreno akademuxom JI. J. Jlanday 21 I 1954) 


ConpoTnuBeHHe B TONepeyHOM, NepneHAMKYAApHOM TOKYy MarHHTHOM 
Nowe Mp HH38KHX TeMMepaTypaxX y pAa MeTaJOB KpaliHe aHH30TpONHO. 
Hanpumep y WHHKa uw Kagmua (1) MakcuMadbHoe 3HaYeHHE CONPOTHBCHHA 
B MarHHTHOM NOJe MpeBblllaeT MMHHMabHOe B14 22 pasa, y ranaua (7) — 
B 14 pas, y onoBa (3)—B 19 pa3 u vT. ng. Take OOnbmIHe BeAMUMHEI He 
MOTYT ObITb OOBACHECHLI HEMOCPEACTBEHHO aHu30TpONMeH NOABH2xXHOCTH 
QJIEKTPOHOB, TaK Kak aHH30TpOnHuA 
MpOBOMMOCTH B OTCYTCTBHe Mar- 
HHTHOFO TOA NOpALKa JLeCATKOB 
mpowexTos (*). B monm0xeHHAX MH- 
HHMyMa OTIHYaeTCA. HE TOAbKO 
BeHYHHA CONPOTHBACHHA B Mar- 
HHTHOM TlOe, HO MH XapaKTep ero. 
M3MCHCHHA C H3MeHCHHeEM 0.5, 
MpHOAMKaIOMMliCA K JHHeEHHOMY, 
B OTJHYHe OT KBaqpaTHyHOrO 3a- 
KOHa, HaOJIOLaolleroca AA mpo- 
s NOJOX#KeCHHH KpHCTasa. 

-Panee O6pbIl0 mnoKa3aHO, uTO 
3aMEICHHOe BO3pacTaHHe compo- 
THBI@HHA B MarHHTHOM ove y 
HEKOTOPHIX MeTAIIOB CBA3AHO C_ Ppyc. 4, Pasnoctu noTenumanoB Xoaaa B'3a- 
s1MAHMeM SoBe BeJIMUHHbI NOAA Poot oT yraa mony pon are 
Xouma (°,°). B cBa3H C 93THM MO2KHO Sn. Po 4.22 °K. He 14880 spon. A Vy. 
SbIIO MPC AVONOKHTb, YTO Masoe ov 
3HaYeHHe CONMPOTHBJeHHA B Mar- ~ 
IHHTHOM TlON@ H H3MeHeHHE XapaKk- 

Tepa 3aBHCHMOCTH ‘ero OT BeAHUMHE! NOAA MIA HEKOTOPbIX OPHeHTa- 
TH MeTaIIMYeCKHX KPHCTAIIOB Take CBA3AHO C BAMAHMeM NOAA XOAAA. 
Acxona 3 9T0ro, 60 mpeanpHitaTO uccnemqoBanue aHHsoTponHu 9p- 
pexta Xomma y ono0Ba. Li 
MccaeopaHunii MOHOKpHcTatn Zn-6 umMen opmMy WHAHHApa MH- 
ametpom 0,62 mM u AuauHOH (Mex LY NOTCHUMAIbHDIMA MpoBozaMh) 5 MM. 
Ocb cuMMeTpHuH 4-ro NopsKa OpHeHTHpOBaHa TepMeHAHKYAAPHO OCH 
WHIMHLpa c TOUHOCThIO MO HECKOJbKHX Tpanzycos. B paibHeturem MpH- 
4ATHI Cemyrommme OOo3HaueHHA. Ecan BOB OcH OOpasua B HanpaBseHHH 
TOKa HallpaBHTb OCb X MpaBOBHHTOBOH CHCTeMBbI KOOpAHHAT, TO MarHHTHOe 
foe HampaBleHO BLOWb ocH 2. OOpa3sell MOXKXHO NOBOpayHBaTb BOKPyr 
dcH, coBnazatomeh c ocbio oOpa3yua. TIpH’ stom ocb 4-ro nmOpsAaKa Bpa- 
aqaeTca B muocKoctTu yz. Yrom MexAy. ocbio 4-ro NopAAKa WH MarHuTHbIM 
qomemM o603HauHM ~, . 

 B o6mem cayuae aHu30TponHOrO MeTataa None Xowta He NepneHAH- 
<yAAPHO ‘MarHuTHOMY Tiowto. ByeM Ha3bIBaTb MONemM XOJa BEKTOP IICK- 
rpuuecKoro Mons, wexallivi B MIocKOcTH yz, MepNeHAMKyAAPHOM Haq 
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WpaBJIeHH!o TOKa, cocTaBAIOINve KOTOPOrO MeCHAIOT 3HaK IIpH MepeCMeHe 
3HakKa M&arHHTHOrO OA. 


KJIOUaIHCh MepeKMOYeHHeM HallpaBJeHHA MA@rHUTHOTO NOAA MW TOKA. H3Me- 
peHue pH nOMouIH JByX Ma 
XOJJIOBCKHX IJCKTPOOB I03BO- 
ACT ONPeeIHTb BeWHYMHY 
HampaBuleHHe Noa XOWa WIM, 
yTO TO Ke, BeIHYHHY ero CO- 
cTaBaiomux Fy u Ez; mp Bpa- 
IeHHH OOpasua BOKpyr ero OCH. 
B HacToslleM cOOOLIeHHE 
IIpHBOMATCH pe3yIbTaTbl H3Me~ 
peHHaA IpuH reaueBblx Temnepa: 
typax. IIpu: 7=4,22°K 3B oF 
CYTCTBH€ MarHHTHOTO NOAA OT 
HOUICHHE COMpOTHBeHHA OOpas- 
wa Sn-6 K ero conpoTHBJeHH 
upu 0° Oy eT For / foe = 4,0- 1074) 
Ha puc. | mana 3aBuCHMOCTE 
Puc. 2. Ippext Xonna u usMeHeHHE CONMPOTHB- BC TMUMEGLR OMI CHT) aa 
neuna Sn6, T= 4,22 °K, H—=14880 sper, PaSHOCTH NoTeHyMaOB XO Ie 
f—Ar/ry.7 2=£,/ Es 3 — £7 Ey llpa OT yrwa Me@2#K Ty OCbIO CHMMeT? 
b=0° B/E, =—2,46 pun 4-ro nopaAyKa WM MarHHTHbIS 
nomem. Kak BuqHO 43 PHCyHK4a 
nose Xow Tee ae 
MarHUTHOMY MOJO TOJbKO TOra, KOrqa nocmemnee HanpaBAeHO BOM 
OMHOLO U3 aBHbIX KpucTamorpapuyeckux HaupaBsenni. IIpH nepexoy 
oT nosmoxeHuA b= O0°K ) = 90° usMeHsHeTCH 3HaK sexta Xouna. Bupo 
M@XKYTOWHHIX MOO#KCHHAX BEKTOP NOWA XO11a NOCTeNneHHO NOBOpauMBaet- 
CH, CTAHOBACh BAOb MATHHTHOTO Nola pn b= +45—50°. Hone Xoana 
upu Y=O0° no aOcomoTHOH BeaMuMHeE Ooee 4em B 3 pasa NpeBHIMNaes 
none Xousa upu tb = 90°. 
Mp He OyeM 3fecb MOAb3OBATBCA TpaHUHOHHO xXapakTepucTUKO® 
apdexra Xorwna—noctosHHOH Xomna R, Tak Kak ONpeens1ONIMM Lay 
NOBEAeCHHA METAIMNa ABIACTCA HE BENHUHHA pa3sHOCTH NOTeHWMaIOB Xowé 
IIpH 3aJJaHHOM 3HaueCHHH TOKAa, a OTHOWeHHe NOM XOWAa UH erO KOM 
monent Ly, Ez K BEAMYMHE IMEKTPHYECKOLO NOAA B HalpaBsenun TOKA Ly (8). 
Ha puc. 2 u 3 mpuBeszenbl saBucumoctu Fy/E, u Ez/Ex or yraa ¥ ¥ 
moe 14880 spcT. H OT BeJHMUHHbI MarHHTHOTO NOJA Mp HeCKOJbKUX 3a 
WaHHplx yraax . Tlopuqumomy, sapucumoctb Ey/F,=f(H) man pBcer 
OpHeHTalMh MMeeT BH KpHBOH C MaKCHMYMOM, XapaKTepHblit ia MeTad: 
JOB C paBHOH KOHIeHTpalMeH AbIPOK HM 9TeKTpOHOB (°). OnnaKo, eca 
naa ») = 90° maxcumym Fy/£, aexuT B o6nactH nora H< 3000 apcr. 
TO (un ‘y= 0° MakcumyM, eCAM On HMeeTCA, JexUuT Up H > 25000 sper 
aa ~?=90° maKcuMatbHoe 3HaueHve Fy/FE,y~O0,1, a naa »=0° np! 
Hf = 25000 sper. Ey/ Fy = 2,66. Takum o6pa3om, ecm naa ¢ = 90° moxn 
mpeHeOpeub BIMAHHeM NOAA Xowa Ha U3MeHEHHE CONPOTHBJeHHA B Mar 
HHTHOM TOMe, TO Mp MapaAeAbHOM -pacnOJO#xXeHHH MarHHTHOrTO Nowa 1 
ocu 4-ro nopayka ()= 0°) none Xomna oKasplBaeT pemaromee BANAHHE Hi 
XapaKkTep H3MC€HECHHA CONPOTHBJe€HHA B MarHMTHOM Toe. 
Ecam yuecTb BAuaAHMe Noma Xoaaa no *opMyaM AIH M30TpONHOH MO 
eH MeTata C LBYMA MepeKpbIBalolMMHCA 30HaMH (’,°,°), TO NO ACTAaHOBK 
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KCIEPUMCHTAIbHOTO 3HaueHHaA FEy/F, B opMyabl aH M3MeHeHHA co- 
IPOTHBJCHHA B M@rHHTHOM Nowe AaeT NpHOMxKeHHO HYyKHbIe 3HAYeHHA UH 
KapakTe€p H3MCHCHHA CONPOTHBIeHHA pH b= 0° un b=9O0° Ges yuera 
AHH3OTPONHH MOABH*KHOCTH. OTZebHO 6o0ubIMad BeAHUHHA Ey/£x mpu 
b=0° Takxe MOxeT OnITh NOyueHa 
3a CUCT PaSHOCTH NOABHHKHOCTH bIPOK 
4 2JICKTPOHOB B JBYX30HHOM MOerH 
IpH Ma1OH aHH30TpOnHH CpeAqHUX BewH- 
qHH NOABHKHOCTH. OHako axe rpy- 
50e€ cormacoBaHHe BCeX JaHHbIX 9KcIIe- 
ODHMeHTA XOTA Obl WA AByX wHanpaBue- 
qui b =0° u b=90° HeBO3MOxXHO B 
paMKkaX MpocTelimeli aHHsoTponHori 
MOReIH C LBYMA TeH30paMu acddpeKTHB- 
HbIX MaCC QA [bIPOK MW ITCKTPOHOB. 
_ jaa cormacoBaHHoro o6bACHeHHA 
MONYYeCHHEIX A sddexta Xowna u 
U3MCHCHHA COMPOTHBAeHHA jaHHBIX, 
BHILHMO, HEOOXOAMMO MIpuBaeueHue 6o- 
mee TOUHOH MOJeM C y4eTOM CTpYKTY- 
PbI M€Ppe€KPbIBaIOIHXCA 30H, NOO6HO 
TOMY, KaK 8TO ObII0 ceaaHo B padoTe 
. baoxuuuesan JI. Hopgzretima (°) aaa 
es cTpykKTyppl. Iloka mMoxHO 
JMUIb OTMETHTh, YTO OObIIAK AHHZOTPO- 
MHA COMpOTHBAeCHHA B MAarHHTHOM Nowe 
° 
y O70Ba (MHHHMyM upH )=O0° Ha puc. pica y Site corsa aan. Sm-6 mbH 
2, /) OObacHAeTCA BAHAHHeM scdeKta T=4,22 °K. Bapucumocts oT BedH- 
Xouwa. YHHBI MarHuTHOrOo Moms. 1—E,/£, 
 Jianpnefimiee uccaeqopanue moKa- mpu »=0°; 2—£,/E, upa = 15°; 
2KeT, ABIACTCA HM OOHAPYXKCHHAA 30eCb 3_E/E,. mpu p = 15°; 4—E, / £, npu 
CBA3b ABJICHHM OOWIMM MpaBusoM. OZ- Y=90°: 5—E,/E, apa” »=90° 
HaKO yxKe ceHuac MOXKHO OTMeCTHTb, (kpuBan 4 B yBeM4eHHOM MaculTa6e) 
YTO BIMAHHEM sexta XoO1a MOX#KHO 
OOLACHHTb JIHUIb MOABJeHHE aHO- 
MaJIbHO TIyOOKMX MHHMMYMOB Ha AMarpaMMe BpallleHHA AA CONPOTHB.e- 
HHA B MarHHTHOM nose. TloaBreHne #Xe OOBIUHBIX MHHHMYMOB CONpOTHB- 
aeHuad (HampumMep, upH » = 40° uv )=90°, KpuBan / Ha puc. 2), BHAMMO, 
He CBA3aHO HeNOCpeACTBeEHO C BAMAHHeM OWA XOMa. 
 B 3akaioueHve aBTop BbIpaxaeT OsarofapHOCcTh MehcTBUTebHOMY 
uneny AH YCCP B. TI. Jlasapepy 3a untTepec K paoorTe. 


Pu3sukO-TeXHHYeCKHH MHCTUTYT Toctrymasio 
Axkajlemuu Hayk YCCP 22 VII 1953 
XapbKoB 
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Jlokxaagn Akayemun Hayr CCCP 
1954. Tom XCV, NM 3 


®HSHKA 
M. A. THHUBYPL 


rHPOTPONHbIA BOJHOBOL 
([Tpedcmaszeno axademuxom JI. I. Jlanday 1 II 1954) 


1. B jaHHOH 3aMeTKe pacCMaTpHBaIOTCA 39JICKTPOMAFHHTHBIC BOJHBI B 
‘paHHYeCHHOH TupoTpomHoH cpeme (9eKTpoHHad usma3ma (1,7), deppu- 
pi (* 4), nomMenmleHHBIe BO BHeMIHee MarHuTHOe none Hy, ut. J.). BrrOepem 
bO,Z||Hy. aa Borne E(x, y)exp (yz —iot) ypapnenua MaxcBeaaa mpu- 
/T Torma caeayiomui Buz (?, 3, 4): 


aE, ; aH, 
ae yEy = — a[p, Ay — tp.AHy); Oy (Hy = a [e,E,—te,Fy]; 
sens A oH, ; 
Vex — Petia = a [ipolT, + tly]; (Hy = ¥ Pou a [teoky + &,£y]; 
dE, OE OH. 80H, % 
y a ; ae ae x ‘ Se AOE 
De eae Oy — Attali zs Ox “Oy de,E,; a Ll C ) (1) 


OE, OE ; 

divD =, ve i =) + ye3E,z + tesp aH, = 0; 

oH, | OH, 

div B= 14 (5: aa ar 
Jiupdepenuupyem nepBoe u3 ypaBHeuuli (1) no y, Bropoe Hoey u Bie 
y 

TaeM. B moayyeHHOM ypaBHeHWM BBIpaxKaeM BeAMUMHEI 37 Tikay 3 
OF, Ls ce, Or, 
OL MAMOX Ove ROW, Ox 
apuenua (I). B pe3syaptate HaxOMM: 


) + esl, — ip »ae,£, = 0. 


yepes FE, u Hz, UCMOb3yA OCTAIbHbIC 


2 2 
z 9 Vi 7 € ay ) : 

scruff et etlasoim(e+t)na0 0 

AnanoruuHbim myTeM HaxofuM ypaBHeHve naa Hz: 
2 oe. H A (2+ 2)£,=0 (3) 

Be 2p [oa heal tam ie hi @ ‘ 
Us (2) (8) -cutexyer: 

APE, + a, AE; + a,£z = 0; (4) 
MH, + a,AH; + a,£z = 0, (5) 


A2 O2 
€ . 2 Ls Der 8\ = oe estes 
ee eet may a oe ae 
—— 2 2D) 28. OAR ie 
= S22 [4 — 20%? (0,05 + 8H) + 2 t — D(H — HD 
O6mee npercTaBreHue pemleHH ypaBHeHuA TuMa (4 
u Hz, u3 (1) HeETpyAHO OMpeAeMNTh OCTAMbHbIC KOMMOHCHTDI 


) H3BeCTHO. 3Hanv 
E u H, 
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Tak utTo (4) nan (5) No3BONHeT ONpPeeIHTb IACKTPOMArHHTHOE TOWJe | 
THPOTPONHOH cpeAe pH 3aMaHHbIX KpaeBbIX yCJIOBUAX. | 

2. B KayecTBe IpHMepa paCCMOTPHM KpyrJbli BOMHOBOL, 3aI0JHCHHbI 
rHpoTponHoh cpexok («rHpoTponHbli» BOWHOBO,). Paauyc BOAHOBOL 
paseo R, ero ocb OZ||Hy. Odmree pemenue (4) up 3aqaHHOM { = Ym MOXKE 
ObITh 3amHCaHO B Bue pada: 


Ez = SY) l[AnmdIn (Ret) + BamIn(Regr)] exp (én ¢), 


n 


4 2 
re kz, H ke, — KOpHM XapakTepucTM4ecKkoro ypaBHenua ke — ayke + ay =C 
Bprpaxkenne Bua 


[Jn (Re,r) + BamJn (Rer)] exp [ine + {am — iot| (€ 


ONMChIBAeT HEKOTOPY!O Bpalllaiolly!ocA HeOAHOPOAHYIO BOJHY — HOpMAaJE 
HY1IO BOJHY THpOTponHoOro BoHOBO A. [locToOsHHbIe Yam H Bam OMpeeATC 
M3 KpaeBblx yCAoBuA: upH r= Rk £,=£,=0. H3 ypapyenui Maxcpeam 
BhIpaxkaem Fy, uepes Ez u Hz wu 3amensem H7z ero BblpaxkeHHeM H3 (2 
Kpaeppie ycaoBua upH r= AR upuMyT Tora caeLyIoWu BU: | 


OAE, » ine, 0E, 
E,=0, (= *+—2 AE, + 0;+ =0, ( 


rae | 
C= We, (pi — ps) — 73 Cg = E[y?p, + ae, (v2 — pe), 


—1 
Cy = € Uy ee (e,!', + 6,)? + e, [y7e, SS are, (2 —_— pe 2}: 
Tloncrapaaa (6) B (7), HaxXOQUM LAA Y TpaHcWeHeHTHOe y paBHeH) 


ho Fe [Ri,¢y = Ce] In (Ret R) ++ ines Re, Jn (Re,R) 
SIs Ba {In( Rel) Re,R (ees a C3] ole Jn (Rel) inc,ke,} = 0 cy ( 


rme moctosxnnant By onpemeasetca 43 ycnoBua F,=0u paBHa Bri 
= —Jn(ReR) /In(Re,R). AvatOrHuHbiM NyTeM HaxoMHM Re, Re, Ba Yn Dh 


BOMHEE EL = E(r)exp(yz—iwt—ine). Tlockonbky pH 3TOM BO BTOpG 
ymeHe papeHctBa (8) KosddunHeHT m 3aMe€HUTCA Ha —/N, TO U3MeHAT 
H KOPHA ypaBHeHHA — COOCTBEHHbIC YHCA Yam, T. €. HOPMAJIbHbIE BOVE 
C pa3HbIM HampaBJleHHeM BpalleHHA pacnpocTpaHAloTca mpH n=-0 c pa@ 
JIMYHBIMH CKOPOCTAMH. CareoBaTebHO, KpyrJbli BOMHOBO, 3aN0JHeHHEt 
PMpOTpOnHOH cpeok (Tako BOHOBO MbIl Ha3bIBaeM «THPOTPONHBIM)), Ti 
BOpauHBaeT Ha HEKOTOPHIH yrom Y BCIO KapTHHy HeORHOPOAHOLO BOWE! 
BOrTO NOAA, YTO H HAOMORAIOCh Ha onbITe (7,4) (hapameeBo BpameHH 

[lo1e B TrHpOTpONnHOM BOJHOBOE CYIMeCCTBCHHO OTAMUAeTCA OT 10 
B H30TPONHOM cayyae. B HOpMaJbHBIX BOJIHAX OJHOBPe€MCHHO OTJHUE 
OT HyIf OO€ NposONbHBIe CocTaBamomue: EL, u Hz, otHomenne E,/ Eg 
KOMIJI€KCHaH BeJHUMHa, BeKTOp F,—nonepeyHaa cocTaBus1olMlaa i 


ONMMCHIBaeT B IJOCKOCTH NOMepeynHoro CeyeHHA 9IMMMC (Ha OCH STOT dM 
mMep€XOANT B OKpyXKHOCTb, @ Ha CTeCHKAX — B IIPAMyYIO). 

IIpu H)—0 HopMaabHBle BOAHEI TMpOTPONHOTO BOMHOBOMA Mepexod 
B oOpmuupe E- wu H-BomHbl u3s0Tponnoro BomHOBOa. Hx MoxHO T03TO 
pasqeluTb Ha Ba Tuna. BowHy, KoTopaa npu H,—>0 nepexonzut B O6p 
Hyio E-BoaHy, Ha30BeM BOAHOK Tuna E-rapotponuad (Eup). Boru BTopo| 
Tuna upu f74y—>0 nepexogzat B o6prunpe H-Bpomnbl, Ha30BeM MX BOMHA 
tuna [rup: 


* Ypapnenue, aHasornyHoe (8), HO 6€3 eFoO BHIBONA H AAA HECKOMbKO 6onee sacra 
cayuad, MpHBOAMTCA TakxKe B COOOmeHHH (°), ONYONMKOBaHHOM y2xe Nocse Toro, 
jaHHasd paoota Oblia 3aKOHYeHa. 
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Coornomenusa (2) — (8) nosBoastor paccuuTaTb TakKxKe WHIMHApMUecKuli 
PeSOHaTOP, 3aNOJHEHHBIH THpOTpOoNHOH cpezoh. Pemrenue umjemM B Buse 
CYMMbI IPAMOH WM OTpaxKeHHOH BOK: exp [yz + ing — tot] u exp [— z+ 
+ ing — tot]. Kpaepoe ycaoBue Ha BepXH€M HM HW2KHeEM OCHOBAaHHAX pu 


z=0, d ompezeaaet 7: + =i (p= 1,2,...). Tlogcrapaaa sto 3Haue- 


Hue yj B (8), MoTyYaeM ypaBHeHHe, OMpeemoMee YacTOTE! COOCTBEHHEIX 
koneOanul pesonatopa. Jl1a BOWH C pa3sMUHbIM HalpaBseHuem BpalleHus 
8TO ypaBHeHHe MMEeT PasHbIii BU UM, CeMOBATeAbHO, pasmHUHbIe KOPHH — 
YaCTOTHI COOCTBEHHDIX KOJeOaHuli C MpaBLIM M C JIEBLIM BpaleHvem. 
3. PaccMOTpHM YTHPOTPONHHIi BOMHOBON ph <a, Peo<py, T. ez 
TA cnaOo rupoTponHEIx cpex. ByemM yunTHBaTb JMIIb NepBEe cTeneHH 
&)/e, MW fy/¥4; TaKOe MpHOAM2xKeHHe HAa30BeM C1a60 THPOTPONHbIM UpHOTHxKe- 
—HMeM. H3 KOHKpeTHBIX BbIPAKeHHH A cin UM pin (t, 3,4) CmemyeT, 4TO B 
| 9TOM IIpHOMMKeHHH ¢;=¢3, py =p 3. La BomHE! Hyp B caa60 ruporpon- 
HOM IpHOJImxKeHHH ypaBHeHue (3) nepexogut Bp AH,+ k2H,=0, rue 
| kh? = 7? — a*egpg, a Kpaepoe ycoBue (7) NpMHuMaeT BUHL: 


1 (yp, + ae.ps) 7, + pg (7? — ae,y,) H, = 0. (9) 


Ilyctb B BomHOBOZe c u80TpONHOH cpefoh e=—e,, p= ts YU Re paBHbl 
'% H ky. BywemM cuutTaTb, uTO mpupamenue Ay =y— Yo, O6ycTOBAeHHOe 
THPOTPONHOCTHIO cpeAbI, Man0. Pasnaraa (9) B pag mo Ay, Halifem Bewn- 


Y—-Y. 


yuHy dapagzeepa Bpamenua ) = a 


9 o 23 { 
__ 5 Yo, + F eots 
Ve te Ra ] (10) 


Tlomumo ca6o rupoTponHoro NpHOmMxKeHHA BO3MOKEH elle OHH IpH- 
OWKeHHEIH MeToX. YpaByeuue (4) (ua (5)) ecTb ypaBHeHue OSitnepa 
dy HKWMOHaa: 


F= \\ {(AEz)? ols fie ey oe aki\dxdy. 


Ecau tTounoe pemeunue (4), (5) 3aTpyHUTebHO, TO NOMb3yeMcaH Mpu- 
OJM2KeHHbIMH MeTOLaMH BapvaluOHHOTO ucuMCcaeHuA (MeToO, TanepKuna, 
MeTox Putua u ap.). 

4. Tlyctb BomHOBOA 3ano0iHeH mpu r<p<(R ruporponnok cpexon, 
j}anupu R>r>p— uz0otponHor cpezon 1 (e = p=—1). B o6nacTu r<p none 
_onpemessetca u3 (7), upur>p Ez=AyJn(Rer)+AsNn(ker); He= Asda (Rer)+ 
| +A,Nn(ker). YcaoBud HeENPePbIBHOCTH TAHTeCHIHaAbHbIX COCTABJIAIOINUX 
| pH 7 =p WaloT BMecTe C TpaHHYHbIMM YCOBUAMN Ha CTeHKAX BOJIHOBOMA 
( 6 .MHeHHEIX OLHOPOAHEIX ypaBHeHul ua 6 amnsamuTya Aj,...,Ag. I pu- 
| paBHUMBad HyJIO WeTePMHHAHT STOH CHCTEMbI, NOMyYaeM TPaHCIeHACHTHOe 


ypaBpHenne, onpenesntomee y. Jia Bonn exp (yz + ing —iot) u exp (yz— 
— ino —iwt) sTO ypaBHeHve HMeeT PaSHbI Buy: H3MCHCHHE 3HaKa M PU- 
, BOUT K W3MeHeHHIO KOsmMUuUMeHTOB ypaBHeHHA, a CTaIO ObITb, M ero 


) KOpHeH: ‘am == ‘(nm TaKuM O06pasoM, B ABYXCAOMHOM TupoTponHOM BO.HO- 
BOJe LOIKHO HaOsOLaTECcA (apaseeBo Bpalenue. 

Ilyctb p< Ru { MANO OTAMYAeETCH OT NOCTOAHHOM pacnpocTpanenua 
B H3OTPONHOM BONHOBOLE Yo: AY = %—YoKYo- Pasmaraa Bce 4eHbI B 
| TpaHCUeCHACHTHOM ypaBHeHHU Aa ¥ B paw mo Ay uO Pp, HaxoyuM: 


heen jij ES ae a er gb 


nad BomHE! Arup: ree, meee c,h” 
eM eee esl. iyo 
BAe OTHE Evup’ eae os @ py seius + ft jy & + 1’ ( ) 
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Qn Rohs pa —2n (Roe A 
(n})? J? (RR) [n? — (RyR)?] ( 2 ) i (n!)? (AyR)°Ja_y (RoR) \ 2 


rie ky COOTBeTCTBYeT MOJOMY BOJIHOBOLy 6e3 CTepxKHA 2. | 
Jina Bonunr exp(yz+ine) e. M Pe B (11), (12) caenyeT OpaTb CO | 

3HAKOM WOC, Wiad BOAHE! exp(yz—ine)—co 3Hakom Munyc. Jaa BBI- 

pOXXMeCHHEIX BOH (1 = 0): 


2 
M Ui Elo toit Hy) (13) 
api Sot ee ere BO IRANI) 
Aas meri eC ! | 
wn ce gen eeives ee fi (soana £)). (14) | 
aire 2 RP ER) 


Cuntaa _ @uKCMpOBaHHBIM, HaxojuM ananoruuHno (11)—(13) usmeneHue | 
Aw pe30HaHCHOM YaCTOTEI pesoHaTOpa, OOyCAOBAeHHOe THPOTPONHbIM 00- 
pasyom 2 (scuencTBue noTepp Aw, BooOme roBops, KOMILICKCHO): 


Ao = ae (BomHa fry); Ao = eas (BouHa Exyp); 
Sie ou (15) 
Ag me (BomHa HH); Ao = ole (BomHa £5), 


roe P, Q, Mu N umewT Te «xe 3HaueHuA, UTO uB (11)—(14). 

Coornomenua (15) yKa3prBaioT cmoco6 usMepeHHaA BCeX 6 KOMMOHEHT 
TCH3OPOB Sin M Pin THPOTPoMHEIX cpey. Jima sTOH eM B pesoHaTOpe 0- 
ouepesHO BO3OyxXLaIoTCA BOHE! Epyp H Arup C AEBLIM H TpaBbIM Bpalile- 
HMeM, a TaKKe BLIPORKTeHHbIe BOHHI Ly u Ay WU U3MePAIOTCA BbISBAHHbIC 
PMPOTPONHEIM OOpa3syOM 2 cMeLeHHe Pe3OHAHCHOH YaCTOTHI H U3MeHeHHE 
mo6potuoctu. Ilo sTuM jaHHbIM BHIyNCIAeM u3 (15) MelicTBuTebHYyIO u 
MHMMylo ¥acTH BCeX 6 KOMNOHEHT TeH3OPOB AMIIeKTPHYeCKOH MOCTOSAH- 
HOH ¢j, WU MarHHTHOH IIpOHHMaeMOCTH Pip. 

B 3aKm1o0ueHue CUHTAIO CBOMM NPHATHBIM OJTOM NOOMarodapuTbh akal. 
C. JI. Co6Oo1eBa 3a BHHMaHHe U 3a ILCHHbI€ COBETHI. 


Tlocrynuso 
9 VIII 1952 
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Jornagn Akagemun Hayr CCCP 
1954. Tom XCV, N 3 


P®H3BHKA 


Ynen-kKoppecnounyzent AH CCCP §. B. 3EJIbJOBHY 
PEAKUMH, BbISbIBAEMbIE »p-ME3OHAMM B BOJIOPOJE 


XOPOWO H3BeCTHO, YTO Me3OHEI B MAOTHOM BEINeCTBE yCHeBaloT 3aMed- 
| IMTbCA M OllyCTHTbCA Ha K-opOuTy, oOpasyaA Me30-aTOM, 3a BpeMa, 3HauH- 
T@JIbHO MeHbINee BPeMeHM pacnaya Mesona. OcoOeHHOCTh me3s0Bozoposa 
3ak0UaeTCA B eFO HeliTPpaIbHOCTH; ONaro_apaA ITOMY Me30BOMOPOL MORKET 
NOWOHTH Ha OM3KOe paccTOAHHe K Apyromy AApy; upu mpvOammxennu 
-MesoBofopoyza K apy c Z>1 Me30H MepecKakuBaeT K 3TOMY AMpy, a 
IPOTOH OTTAIKuBaeTCA AMPOM. Takolt npouecc Onlad mpociexen upu 3a- 
XBaTe T-Me30HOB CoequHeHueM LiH (cchIIKH Ha OpMrMHadbHyIO AMTepaTypy 
CM. B O630pe (°)). 

MoxHO OKUMaTh, YTO MPH 3axBaTe p-Me€30HOB B XKUAKOM BOROpose 
Wu WeHTepHH WIM WX CMeCH Hadu4uMe p-mMe30Ha B S-COCTOAHHM OKOJO 
WIpoTona Wu WeHTOHa MO3BONUT STOMY ALPy COM38MTbCA C Apyrumu upo- 
TOHAMH WAM MeHTOHaMM Ha TaKOe paccTOAHHe, IPH KOTOPOM CTaHOBUTCH 
3aMeTHOM BePOATHOCTbh AepHOH peakKuMH MeXKAY AByMA anpamu. Braxom 
pomecce Me30H, OwaroyapaA cBoel Macce MU 9TeKTpuyeCKOMy 3apay, 
'OyeT urpaTb pOJb KaTalusaTopa, OOMeruaioMeroO AMePHylO peakuMio, He 
yuacTByA HeEMOCPpeACTBeEHHO B peaKUMH HW HE YHHYTOMAACH. 

IIpu cOtmxKeHHU ABYX MNpOTOHOB MOraa Obl HATH peakuuA p+p= 
=D-+e*+y. OfHako BepoxTHOCTb Takoro B-mpomecca Zaxe pH mpoTo- 
Hax, COJMKCHHBIX Ha AZepHOe paccTosHHe, HHYTORKHO Masa (10% cex~*). 
IIpu cO.mxeHMH JBYX LeHTOHOB MOryT HATH M3BeCcTHHIe peakyuH D(d, p)T 
u D(d, n)He*, mpu cOmmxeHuM mnpoToHa c peliroHom — peakuun 
D(p, 1)He®. 

Karau3upOBaHHad P-MeC30HOM AepHad PeakKUMA MOXKEeT MWPOMCXOANTH 
Wu60 HaeTY, IPH CTOJIKHOBCHHM CBOOOHOTO Me30-aTOMAa C AJLPOM, HOO 
uepes IpOMexKyTOUHOe OOpasoBaHHe CBA3AHHOTO COCTOAHMA AByX Aep u 
Me30Ha — «M€30MOJI€KYJApHOrO uOHa BOROPORa». BeposaTHocTb Henocpez- 
CTBCHHOTO B3aHMOReHCTBUA p-MesoHa C aApoM (p+p =n+y,; D+p = 
= 2n-+y) sBecbMa Maa: nopagKa 5-10? cex**. Tlostomy sBepostTHocrTu 
MHTCPeCCYIOIMMX ALCPHbIX peakUMH HaO CpaBHUBaTb C BePOATHOCThIO pac- 
nana »p uae + 2v, 5-10° cexl 

Hanuuue p-mMe3oHa He YCTPaHAeCT NOMHOCTbIO KYAOHOBCKOrO Oapbepa 
‘ia saAMepHplx peakuuli, Tak Kak pagMyc OpOMTHI p-MesoHa, PaBHbIli 
a = 0,5-10°8/215= 2,3-10°™ cm, Bce elle 3HayHTeMbHO OONbUIe ALePHbIX 
paccTOsHHi, MopaqKa HecKOmpKux emunuy 107% cm. 

IIpu cOrmKeHum MesoBOZOpora C AAPOM BOMOPOga OOpasyeTca MoONe- 
KYJAPHbI WOH BOROposa Hz c 9AeKTPOHOM, 3aMCHCHHBIM Ha f!-MC3OH. 
ae KPWBad MOJICKYJIAPHOrO HOHA, T. €. 34BHCMMOCTb NOJHOH 
ie CMCTeMbI OT pacCCTOSHuA Me@XxX Ay ALpamu, woypooOuno usyyuena 


* Jina OWCHKH 9TOM BEMYMHbI UCXOJMM H3 SKCIHEPHMECHTAIbHbIX MaHHbIXx (ais cormacHo 
KOTOpbIM mpH Z = 10 BeposxATHOCTH sAepHOrO B34UMONCHCTBUA MH CIOHTAHHOrO pacnana ve 
/MpHOIM3HTebHO paBHbl; BEPOATHOCTh AeCPpHOrO B3AHMOCHCTBHA npomopynonalbHa (*) Z*. 
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reopetuuecku (4). [loreHuvabuyio KPHBYIO IPH 3aMeHe 9/IEKTPOHA Ha M€3OH 
HOAYYMM Npeoopa3s0BaHHeM NOMOOUA, yMeHbINad BCe PpaCCTOAHHA M yBe- 
JIMUMBAd BCe SHEP B OTHOMWeCHHH MaCCbI Me€30Ha K MAaCCe 9JeKTPOHa. 


[Ipu cOmmKenuu atoma B 1S-cocTosHum c aMpOM nNOmy4awTCA MOO CO-— 


CTOAHMe OTTAIKUBaHHA Ly C y30M M@3OHHOH GyHKUHH MeXAY ALpaMy, 
mu60 cocTosHue MIpuTaxKeHud Lg 6e3 y310B. CocrosHue Lg UMeeT MHHHMYM 
nOAHOH sHepruu rayOuHoH 0,1 me*/h? =60098 npw paccToHHHM Mex Ay 


apamu 2a = 2h?/me? = 4,6-10-4 cm, rme m—macca u a — OopoBcKHii | 
pamuyc. p-mesona. BOau3u MuHuMyMa 9Heprua E almpokcumMupyeTcA 


dyuKuuet Mopse. Ilpw Madbprx paccTOAHHAX MexKTy ApaMu (B oOmacTu 
OTTAJIKMBaHHA) C XOPOMel TOUHOCTHIO 


E=<[1-1,5 = +0,535]. 


Ilo norenyMaibHOl KpuBoli WerKO paccuNTaTb MpOHMWaeMOCTh Oapbepa | 


B=exp(— 2h) 2M(E— E£,) dr), 


rae M—mpupenenHad macca AByX sAMep, BCTYMAaIOWMX B PeaKIUMIO, UH- 
Terpal 6epetca oT 7r)=3-1071% cm go Toro r, npx Koropom E= £), 
7 230-10 4° cM. 

Jax peakuun D+ D B unrepecyiomjux Hac ycnopuax B=10°%, nua 
peakuun D+p B=10**. B cocroanun oTramkuBanua BS 107? 1077° 

Jif OWCHKH BePOATHOCTH peaKUMH HaleTy 3aMeTHM CHepBa, YTO Ha- 
YaJlbHad CKOPOCTb M@30-aTOMa B MOMCHT OOPas0BaHHA HEBeHKA, TaK Kak 
3aXBaTHIBAIOTCA YKE 3aMeIeHHbIe MegoHbl. [Ipu saxBaTre Me30Ha C 3HeEp- 
rue 1000 98 KuHeTHYUeCKad 9HeEprun Me3so-aTomMa 1000 m/(m + Mp) = 
= 0559p. OOMeH 9HEprueli Me30-aTOMa C eHTOHAMM IIpOHCXOAUT 3Ha- 
YUMTeIbHO ObICTpee ALepHOH peakWHH, Tak U4TO Me30-aTOMbI, BEPOATHO, 
SAMEJLIAIOTCA JO CUle Me€HbIIMX — TENAOBLIX — CKOpoctTel. 

Ceyenve peakuuu HaleTy, OYeBHAHO, uMeeT BUX o=AvV1B, rye 
v —cKopoctb, B— BepoaATHOCTb TpoOxowK enna NOW OapbepomM, A — KOH- 
cTaHta. SHaueHHe KOHCTaHTH! A OPHeHTHPOBOYHO ONpekeIHM M3 9KCHEPU- 
MCHT@JIbHBIX JaHHEIx mo DD-peakuuu mpu mano sHepruun (5): ceue- 


Hue oKono 2-10? npw sHepruu 380 k9B B waOopaTopHoh cucTeme, | 
yemy cooTBeTcTByeT 15 K9B B CHCTeME I. H.; CKOpocTb v = 1,7-108 cm/cex; 
B’ = 10-32, orkynma A = 6-107) cm3/cex. Jaa peakuuu HameTy Me30-aTOMa | 


B KH AKOM Lehtepuu upx B=10°5 nalinzem cuN=ABN=6.- 10716-1075. 4- 10?2— 
= 240 cex”’. CpaByuBad c BeposTHOCTbIO pacnaza p-mesona 5-10 cex"}, 
HaXOJ[MM BBIXOM peakUMH Ha OMH f-MesoH OKOMO 5-107°* =0,05%. 


BpixOX MOXKECT OKa3aTbCA S3HAYHTeIbHO OOJbINe AMUIb B TOM Cayuae, | 
eCJIM NO€ IPHTAKeHHA B COCTOAHHM Lg MacT pe3sonancuble adekTh, o | 


KOTOPBIX TOApoOuee cM. HuwKE. 


Ceyenne peakuun D(p, y)He® npnOausutreapyo Bs 1000 pas MeHbUIe | 
ceuenua peakyuu D(d, n)He’, mostomy u Bbixom peaxnun D(p, y) na- 
ety OyfeT m0 Kpaliveli Mepe B 1000 pas MeHbme, nopsayKa 107°. 3ame- | 


THTb Takoe caaOoe y-H38yueHHe TeM OOee 3aTpyAHUTeAbHO, UTO caM 
pacnal -Me3s0Ha CONPOBOxXMaeTCA Kak TOPMOSHBIM CIVIOMHBbIM y{-H31yue- 
HHEM POKMaOMMXCA OLICTPbIX 9ACKTPOHOB, Tak HM COOCTBEHHHIM {-H31yuUe- 
HMeM (BePpOATHOCTH NOpaaKa e?/he Ha pacnan) B mpomecce pacnaza. 
YcNOBUA PeAKUMM SHAYHTeIbHO OoONee OnaronpuATH, eCaM Ba aLpa 
M }-Me30H OOpasoBanu cTra6ubHyi0 MOweKyay. B stom cayuae Bepoat- 


* TlokasaTelb B BbIPAKeEHHH TpOHMNaeMOcTH Gapbepa MponopunonateH 1/V m, aA 
SIEKTPOHA MOKAa3aTeb B 14,5 pas OOubIe, YEM AIA Me€30HA; HECKOMbKO MeHbINe MOKa- 
3aT@Jlb B HEHTPasbHOH MOJeKyle HD, cBasaHHOH ABYMaA 97eKTpOHaMH. OyHaKO HB 9TOM 


cayyae B= 107°, uo MCKMOGAeT BOSMOXKHOCTH HAOMONCHUA CHOHTAHHOM siMepHoOi peaK- 
HM B OOBIYHBIX MOVIeKYsax. 
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HOCTb PpeakWuM NOdyyaeM, YMHOXKAaA YacTOTy KOWeOaHHii ARep B MOMeKYye 
4a IpOHMUaemocTb Oapbepa. Uacrora B Mesozelirepun mocruraetT o=5- 1027, 
pPTKy 1a BepOATHOCTh peakunH W = oB = 5-10-10 > = 5-10" cex, orxyna 
3H,HO, UTO AMe€pHad peakuuA Mpons0i Aer co 100°/) BrIxoq0MB KaxK LOL MO- 
jlekye Kak DD, tax u HD. B srom cayuae peakyuio aAumutupyer BeposT- 
HOCTb OOpas0BaHUA ME30-MOACKYIbI MPH CTOAKHOBeHUM Me30-aTOMa C ALpOM. 

CxBoeoOpasve Me€30-MOJeKyJbI 3aKIOUaeTCA B TOM, 4TO OTHOMIeHHe 
<OeOaTEIbHEIX WH BpallaTeIbHbIX KBaHT K 9HEPrun CBA3H ropa3sz0 GoubIUe, 
1€M B COOTBETCTBYIOMNEH IICKTPOHHOH MOWIeKyue. 


_ B caygae mesg0-D?, nogcrasaas NOTeCHUMAIbHYIO SHEPrHio, almpoKcu- 
MMpOBaHHyio @yHKuuel Mopse c rayOunot 600 9B, HaxonuM (B HWKHeEM 
3palaTebHOM yposHe, /=0) Ba KOMeOaTebHbIX YPOBHA: OCHOBHOK 
— = — 330 9p uw nepprlii BosOyxeHHEI E = —30 98. 3a nya SHeprun 
APHHATA 9HeEpruA Apa + Me30aTOMa B OCHOBHOM COCTOAHMH, pasBeMeHHEIX 
Ha Oeckoneunocts. Hywepaa sneprua KO1eOanuli nopazKa NOAOBMHDI rty- 
JHHBI AMBI. 

IIph JO k noTeHyMaty oOaBraem wWenHTpoOexHEIH notenuuar 
CI(7+1)/r?; npn J=1 cymectsywr ocnosnoli wu BOsOyXAeCHHEIM KOWe- 
SATCIbHbIC YPOBHH, Upu / = 2 TOALKO OCHOBHOM KOWeOaTeIbUbIH ypoBeHb, 
apy /=3 cBa3aHHbIxX ypoBpHe c E<0 pooOme ner. 

Y monexkyant HD npuspemenHad macca MeHbIe, nosTOMy mpu J/=0 
3030yXKICHHbIM KOMeOaTeIbHbIt ypOBeHb MOO BecbMa Oanu3s0K K E=O0, 
HOO BOOOme He CYIIeCTBYeT Kak CBA3AHHBIH. 

Hammune koweOaTeIbHOTO YpOBHA, PeaIbHOrTO UH BUpTyabHOrO, C 
IHeprueh, BeCbMa O1M3KOM K HYJIIO, MOKET 3HAYHTeCIbHO YBeCJMUMTb aMIIH- 
fyZy BOAHOBOM yHKUHH B AMe M Ha BxOse B Oapbep Np cTOAKHOBeHHH 
acTHIL C Maso aHeprueli (pe3OHaHCHHI addext); npu sTOM yBemMYUTCA 
KaK Be€POATHOCTb peaKIMH HaJeTy, TAK MH BEPOATHOCTh OOpasoBaHHA MO- 
NeKY JBI. 

Ji1a OOpa30BaHHa MOVJEKY Ab HEOOXOZUMO OTaTb 9HEPrulo OKO 3800 9B, 
2c MOMeKyJa OOpasyeTCa B OCHOBHOM COCTOAHHH. OTmaya 9HeprMH MO- 
KET IPOH30HTH 1H00 H3Ny4eHHeM, AMO0 BHYTpeHHeH KOHBepcHel, npHuem 
JHEPIHIO YHOCHT 3/ICKTPOH, B HavaJIbHOM COCTOAHHM HaXOJMBUIMHCA OKOJIO 
apa. Tak Kak 9He€PlMaA OTHOCMTeAbHOTO ABWXKCHUA BECbMa MaJla, TO HaH- 
Jomee BEPOATHHI MPOMeCCH, B KOTOPHIX HavabHOe COCTOAHME IpeACTAaBAAeT 
coé6oH S-soany, /=0. Tlepexogn us S-BoaHbI cnOWIHOrO CHeKTpa B 
cBa3aHHOe cocTtosHue c /=O BO3MOKHEI JHWb IPH oTMaye 9sHeEpruu 
QJIEKTPOHY. 

Marpuunpii anemeut nepexoga 0—O, kak u3BeCTHO, NpOMOpiMoHaeH 


| Drie,.voav, B3ATOMY 10 HauaJIbHOMy H KOHeCYHOMY cocTOAHHAM. Han- 
h 


G6ONbIIMH BKIa MacT Wepexon B KoMeOaTebHO-BO3OY HK ACHHOe COCTOAHHE, 
Y KOTOPOTO 9HEPrvaA CBA3H MHHHMaJbHa WM BOAHOBAA YHKUMA by B 3Ha- 
GUTCIbHOH Mepe HaXOAUTCA BHe OOACTH CHJIbHOrO B3aMMOMeHCTBUA Apa 


4 Bi —_—_—. 
HW Me30-aTOMa (BHE AMbI), Caqad Kak by ~— ee", F>rp, tne b=h 1V/9MD", 


D’ — sneprua cBa3u B BO3Oy2KCHHOM COCTOAHMM, Fp— Kpalt AMBI, OKOMO 
5-10-12 cm. Pacuer mpoBoquM aHasOrM4Ho 9IeMeHTapHOH Teopuu MehTOHA, 
DPACCMATPHBAA BOAHOBHIe PYHKIMH BHe AMbI. BomHoBylo PyHKWHMIO CHAOW- 


Ae 
JOTO CII€KTpa HaXOJMM, Hasarad Ha OOmee pemenne >; = — sin (kr+¢) 
panuunoe ycaosue Oln(ry)/dr = —b nan onpenenenua Pasnl. 


Cymma dex 10 JByYM spam u Me3oHy paBua er?/4, rmer — paccTos- 
k 
ive MexKLY ampamu. B cpeqHeM OKOJO Apa HaXOAUTCA OJMH SJCKTPOH, 
(0) Malo OTAMUAeTCA OT 3HAYCHHA B BOOPOHOM aTOMe. 
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OxonuaTeIbHO, BEPOATHOCTh OOPa30BaHHA MOJeKYJbI pH CTOAKHG 
BeCHHH | 
wcek t= ovN = 


2 
= 273-8 x2eta—8b*p2u-th-4N (1 + 0,5 bry)” espa , 


re ae — OOpoBcKHH pakuyC 9TeKTPOHa, Pe WU Ve—HMMYAbC HW CKOPOCT! 
BHIMeTAIOMelO KOHBEPCHOHHOTO 9eKTpoHa, 4 = e?/hve. TlonctaBaad uucal 


uM ocTaBuaa Kak napametp D’/Ry, Ry = 13,5 9B, n0.yquM | 


w = 2-108 ea (1 + 0,56r,)? [1 — exp (— 2"V Ry/D’ — Ry)]. 


MaxkcumMaibHoe sHayeHHe w focTuraetca upH D’=Ry, mpH stow 
b = 8,5-10°°, w= 3-10 cex!, oTHOCHTeIbHaA BEPOATHOCTH 3axBata, ope} 
qenseMas KOHKypenmveli c pacnazom me3soua, oKoN0 40°/). Ecau D’ = 
= 2Ry = 27 98, w=0,3-105, BeposTHocTb 3axBaTa OKoON0 7/5. TouHptil 
pacuer D’ norpe6yer yuera HeaquaGaTnuHocTH (unenHI NopamKa m/M) ¥ 
OTKIOHCHHA NOTeHIHaIbHOH KpuBo oT dyHKuHH Mopse. Manaa aneprus 
CBA3H BO3OyKMCHHOrO COCTOAHHA MNO CYyMeCTBY YKa3bIBaeT Ha TO, UTG 
CTOJKHOBCHHE MeJJICHHbIX YaCTHIL NPOHCXOANT B YCJIOBHAX, BECbMa O13 
KMX K pesoHaHcy. JlerKO NOKa3saTb, UTO MPH 9TOM AMIIUTYTa BOJMHOBO! 
(byHKuuu y Oapbepa yBenuunBaetca B &D/D' pas, roe D— rayouna 
ampl, a D'— 9Heprua cBxA3H BO30yKReEHHOTO ypoBHaA. Takum oOpasom. 
upH D’~30 9B u 7°/, BepoaTHOcTH OOpa3s0BaHHA MOJeKYJbI, BEPOATHOCT 
peakuHH HaneTy B cayyae DD-peakyuu Takxxe MOKeT ocTuyb 1°/o. 

IIpu o6OpasopaHHH MOJeKYJAbI NYTeCM H3JyYYCHHA, OUCBHAHO, TakxK 
TMaBHbIH BKMa WaeT CTOIKHOBeHHe B CocTOsHuHM Cc J = 0. CreqopaTebHe 
oOpasylollaicd MOeKyla MOUKHa OUyTHTbCH B cocTosHuH J=1, Ye 
IlockoJbKy BepOATHOCTh paHalMOHHOTO Nepexoyqa ~ KyOy u3ayyuaemoll 
YaCTOTHI, PaBHy!IO POJb HrpaeT NepexoA B OCHOBHOH ypoBenb. CraaKr 
BalOlHeCA M€30-aTOM HW APO LOMHKHbI HAXOAMTbCA B COCTOAHHH OTTAIKH 
BaHuaA Ly. Ilo nopAaKy BeJIMYNHbI, ONyCKad YHMCJICHHbIe MHOMKUTeAN, Hal 
ACM MHMOIbHBIM MOMEHT Nepexoya 


d =e pbibyd*rd%p = e rds (1) $5 (r) d2r ea", 
a BEPOATHOCTH OOPasoBaHHA MOJEKY ABI 


aa? 


hes 


asp" 


ouN = ear 4-10 cex}, 


BewwuHna HaCTOAbKO Masa, UTO HM He YTOUHAA YHCeCHHbIe MHOXKUTEA, 
MOXHO ObITh YBEPCHHbIM B MaJIOCTH pasHalMOHHOrO 3axBaTa. | 

Iloupsy1ocb clyyaem BEIpasHTh O0aroqapHOcTh 3a OOcyxXeune paorHI 
A. C. Komnanetiny, JI. I. Jlannay u A. Jl. Caxaposy. 


Tloctynuao 
0 I] 1954 
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DH3BHKA 


Akajemuk JI. JI, JIAHJ[AY, A. A. ABPHKOCOB u H. M. XAJATHAKOB 


OB YCTPAHEHHM BECKOHEYHOCTEM B KBAHTOBOM 
IJEKTPOAMHAMHKE 


Kak u3BeCTHO, pelieHue OOAbUIMHCTBa 3afa4 B KBaHTOBOM 3eKTpOLu- 
iaMuKe TI1pHBOAMT K OecKOHeuHOCTAM. XOTA B HacTOMMee BPeMA cyme- 
STBYIOT CNOCOObl BHIYHTaHHA 9THX OecKOHeuHOCTeH (peryuasnpusauna), 
1€COMHEHHO TIPHBOAAUIMe K NPaBHJIbHbIM pe3yAbTaTaM, TaKOH MeTOX Jeli- 
-TBHH MMCe€T UCKYCCTBEHHBIM xXapakTep. BecKOHe4HOCTH BO3HHKAaIOT B TEO- 
WM U3 TOUeUHOTO B3aMMOJeHCTBUA, ONMCLIBaeMOrO 46-*—yHKUMAMH (ONepa- 
rOpbl B3aMMOeHCTByIOWMX Nome OepytTca B OAHOH TouKe). Lebo 
acTOAMeH PaOOTL! ABIACTCA pasBUuTHe UAeH, TO NpOMCXox enue OecKo- 
JeuHOCTeH JI€XKUT HE B TOUCYHOCTH B3AMMOMeHCTBUA, 42 B TOM, 4TO ONNCA- 
ie B3avMOJeHCTBUA pH NOMOWH 6-PyHKUAH HeONycTUMo. 

OoOmuh MeTOX WOuKeH 3aKO"UaTbCA B TOM, YTO, paCCMaTPHBaH B3aMMO- 
eHCTBHe CO CKOJb YFOHO MaJIbIM, HO KOHCUHBIM PpalLHyCOM Q, MbI JLOJKHBI 
CUUTATh KOSPPUUMEHT UPH COOTBETCTBYIONEM BbIPaXKeHHH He NOCTOAHHOH, 
1 BCJMUMHOH, 3aBUCAMeH OT payMyca B3aHMOelicTBuA. B oOmjem cayyae 
3ABHCHMOCTb KoOsdulMeHTa OT @ FOMKHA ONPeWeIATbCA TEM, UTO pu 
YMCHbUICHHH pasuyca a BCe MU38HYECKHE Pe3YIbTATHI LOJ2KHI CTPCMUTbCA 
K KOHeC4HBIM Ipezemam. 

B cayuae 3eKTPOMMHAMUKU 3TO O3HAUaeT, UTO MBI JOJ2XKHbI CUMTATb 
CTOAMLHH B BLIPAKeCHHH B3AMMOCHCTBUA MeK Ly 9ICKTPOHOM HM 9JIeCKTPO- 
MAarHUTHBIM TONeM 3apaAm é€; HeM3BeECTHOH 3apanee @yHKWMeH payuyca 
33€UMOJ.eCHCTBHA. 

IIpu npopemzenuu NporpaMMbl HeJb3A NOMb3OBaTbCA TeEOpHehH BOsMYIe- 
imi, 00, Kak 93TO ObIIO BepBEle yKa3saHO OyBapszcom(?), OHUM U3 
ACTOUHHKOB OeCKOHCYHOCTeH ABIACTCH pelwleHHe ypaBHeHHH TNocaeLoBa- 
PCJIbHBIMH puOaiM2xKeHuAMUY. Ecam umeetca ypapuenue f +A(f)=fo, 
“ae [— HeKOTOpbIii MHTerpabHEI onepaTop, a A— Malad BewMUMHA, TO 
yPaBHeCHHe MOXeT MMeTb KOHeUHOE pemlenue UB Cayyae, Korma (fy) = cv. 
Ipu stom A/(f) He crpemutca kK Hya1I0 upu A-+0, Tak 4TO 9TOT 4JeH 
yuacTByeT yxKe B ONpeseweHuu HyeBoro npHOsMxKeHUA Aaa ff. 

Met mocraBuM cBoeH WeAbIO NOWyYNTb HYyJeBLIe NpHOAwKeHUA JIA 
YCHOBHEIX BCHYMH KBAaHTOBOH aueKTpoquHamuKH. [losTomy Ham JocTa- 
‘OUHO PaCCMATPHBATb TOAbKO TaKHe MWarpaMMBI, B KOTOPbIX MHTEr paiibl 
(OMMeHCHPYIOT CTOAMIMe Mepex HUM MaubIe KOSdulMeHTHI (cTemeHM €;). 
{ak H3BeCCTHO, B 9JCKTPOMMHAMUKe BCe PaCXOMALMIMECA MHTETPaJbl MMCIOT 
jorapupMuyeckuh xapaxtep *. 


* Uro KacaeTca pacxomamelica Oomee CHIbHO TaK HasbiBaeMoH COOCTBEHHOH MacCCbl 
}OTOHA, TO OHA AOMKHA PaBHATHCHA NYO B CHY 3aKOHa COXpaHeHHNA sapAa. ITO O3Ha- 
aeT, ITO Pa3Ma3bIBaHHe B3aMMOEMCTBUA NOMKHO NPOUSBOMMTbCA TAKUM OOpasoM, YTOOBI 
TLOBICTBOPATh STOMY TpeOoBaHuto. 
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H3 mpembicymero CHO, 4TO TakOH wsorapudMuyecKu pacxosANMHc 


“3 2 
MHTerpal uMeeT B elicrBuTetbHocTH nopamoK 1/e;. IlocKombKy M 
HHTepeCyeMCA HYJEBLIM MpHOWKeHHeEM, HaM JocTaTONHO paCCMaTPHBAaT 
TOMbKO TakWe J\MarpaMMBI, B KOTOPBIX cTeMeHb MOorapHpMa coBnasaeT C 


CTENCHbIO €}. | 
Eme Jjaticonom (*) 6blaM No.yYeHEI TOUHBI€ ypaBHeHMA, CBA3SbIBAIONIH! 
dbyukuuu Tpuna Gu Dy, cooTpeTcTByIOWMe SJeKTPOHHOK uw POTOHHO 
JIMHUAM, C BepmtMHHOM yacrbio Ty. Moxaxem, 4TO B HyJeBOM NpHOrMKe 
HMM MOMKHO HAaNMCaTh 3AMKHYTHIC MHTerpabuble ypaBHeHUA Lad BetuunH Dy 
Jia sToro yuTeM, 4¥TO WOOaBseHHe (OTOHHOH JIMHUH, eS 
Be BePWIHHBI, He WaeT pacxogamjeroca unterpasa. Ilostromy B MarpaM 
MAX, MPC ACTaBIAIONNMX MOCMeLOBATeIbHbIe MPHOMMKeHHA BePINMHHO 
YaCTH, MbI MOXKEM He PpacCMaTPHBAaTb AMUN, H30Opaxalonlux mnrepdepeni 
BePIIMH, KOTOPHIe IPHBOAAT K sMOrapHdMaM B CTeNeHAX OOee HH3KUX 
yeM TlOPAOK TeOpHu BO3sMymleHHA. B yacTHOCTH, Mbl MOMKEM He paccMaT 
puBaTb jMarpaMM c HepeceKalomuMucd COTOHHEIMM HHHAMH. Kpome Toro 
aHaJOrMYHBIM OOpasoM ucKNOUaIOTCA OOMee CAOKHEIC WuarpaMMbl. Be 
; ocTaiomujuecd B pesylbTaTe MuarpaM 
MBI Pe ACTaBAAIOT COOOH MCCTHHILY. 
B KOTOPOH KaxKad BepIWHHa LOJ2KH 
ObITh CHAOKeHAa aHaOrMyHOH WoNOA 
HUTeIbHOM AecTHuLe. IIpu atom non 
pa3syMeBaeTca, ITO POTOHHHIEC HU 9JICKT 
POHHbI€ JMHMH MPOCYMMHPOBaHbl B 
BC@X IIpHOMwoKeHMAX, T. e€. H300Pa% 
*KaloTCA MCTHHHbIMU d@yHKuMaMH D,, 
u G. Cymmupopanue Tako CXeMb 
B YKa3aHHbIX pe AMOTOKeCHUAX MO 
Puc. 1 *KeT OBITh TerKo nponsBeneno. MmMen 

HO, WOJHad CYMMa BCeX BEICWIMX pH 

OMKeHHH La Luarpammpl J (cm. puc. 1) copnagaer c muarpammon J/(puc. 1) 
B KOTOpy!0 BKJNOUCHBI BCe BHICIIHe UpHOmMxKeHUA. Orciomanoryyaem cae 
ytoulee ypapuenne *. 


Ig 


2 


r ‘1 
oP PE == yo: a \Tu(P,P — k; k)G(p— R)Vo(p—k, p—k—I; 1) x 
Xe GD = Fa (Diet eI ed tee a as (1° 


K sTOMy ypaBHeHuio mpHOaBasoTcH ypapHenna gaa Gu Dy STH ypaB- 
HeHHA Oba BbIBezeHE! J[aliconomM CyMMupoBaHHeM jlMarpaMM, UpHueM 
B JaHHOM cCJly¥ae 6e3 KaKux-lu60 upeHeOpexenni. Jina asToro cpaBun- 
BaeTch (B cayyae G) cymMma pBbIcWMx NpHOuM2xKeHMH K muarpamme J 
(cm. puc. 2) c NOHO CyMMof BCex NpHOuxKeHu Muarpammer JJ (puc. 2), 
IIpu stom B quarpamme JJ yaa Toro, 4TOOH He yUMTHIBATh Muarpam 
BBICIerO NOPAAKa MHOFOKpaTHO, CJlexqyer mpudaBATb iotOaiaro eae 
(POTOHHBIe JIMHHM TOAbKO C OHO CTOPOHBI MarpaMMbl. Dro paer 


| 


2 


G(p) = G"(p) + G(p)\ TP, (p, ph; k)G(p—h)1,D,,, (B) d4kGy(p). (2) 


Snecb Gy eCTh QICKTPOHHAaA MHA B HYTeBOM UpHOmmKeHUH TeOPUH 
BO3MYIeHu 


{ | 
Ce (3) 
pm, 
PAC My, oOo3Hauaer «COOCTBEHHY10 Maccy» SNTEKTPOHAa, KOTOPYyIO OH HMed 
* Mbl noab3yemca O6o3HayeHnamu PeiinmMana (*): B yacT ui = 3 Yo= 8; 
d'h=(2n)-2dk,dkdhod ky. - ater CLR 
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« 
pee OTCYTCTBMH 3apaqa». ITO ypaBHenue MoxeT GnITh HanucaHo 


2 


G(p) |p —m,— SIL, p—k; k)G(p— h) x, D,,,(k) dh | =1, (4) 


_ AnaJloru4unbim o6pa3som noszyyaem ypaBuenue gan Dy: 


Dy (8) = Diy (2) — + Dyo()Sp [| G(p)To(p, p—k; k) x 
x G(p— k)7,d*p] D2 (R). (5) 


0 N 
ae Dy, Womaraetca paBHEIM 6,,/ 2. OnnaKko sto ne aBaaerca Hu 
uOojee OOMMM, HH, KaK MBI YBHAUM Jatee, Han6omee YROOHEIM ompe- 
leHueM. Bauyxy rpaqueHTuoli nnBapuaHT- 


CTH «IpOZONbHHIey (B ueTLIPexmepHomMm = —WH———& 


(bICIe) (OTOHEI He B3auMOMelCTBYIOT C l 
PHXKCHHBIMH YacTuNaMH, H NOSTOMY Mpo- 

WIbHaA (MponopynoHatbuaa kyk,) wacrb yaien 

Hsopa D,, MoxerT ObITh BHIOpana mpous- ye ay 

IbHO. Bowee Toro, nO Tem xe IpH- put & 6 \ 

(HaM OHA HE MOXKET MCHATHCA NO BAMA- Sey Seer 
(eM BO3SMyWeHHH. C 3THM NOWHOCTbIO CO- _ Q * 
acyeTCA TO, YTO HMHTerpabHEIM WICH B 

aBHeHHU (5), COOTBeETCTBYIONMH upa- Puc. 2 


IBCKOMY TOKY, BCerza monepeyen. Mbt 
KEM OSTOMY pu 060M BEIOOpe MpomoAbHOH yactu Dy, 6e3 usmene- 


0 LES 
A PC3YIbTATa 3aMCHHTb B HEM Dy, Ha =sOw. OxonyaTebHO nomyyaetca 


emyroulee ypaBHeHue Ja nomepeyHol yacTu De (De ky = 0) Tex30pa Dyy. 


1o( 8a) + Sp[\ G(r) Tolp, p — Bs A)G(p— A) 1,4") =2w— “*. (6) 


B nocaenyimux pa6orax MbI 3afMemMCaA peuieHueM ypaBHenuii (1), (4), 
), a cefiuac yKaxkeM Ha HEKOTOPble BaxKHbI€ CBOHCTBA HHTerpaJOB, BXO- 
Mux B 9TH ypaBHeHusz. HenpuaTHoli ux OCOOeHHOCTbIO ABAACTCH MHTE- 
MpOBaHHve 0 YeTLIpeXMepHOMy NCeBAOeBKMAOBy UpoctpaucrBy [loxa- 
2M, UTO, CCIM MBI OY 1EM OrpaHH4MBaTbCA NPOCTPaHCTBeEHHHIMM BEKTOPaMH, 

WMHTerPupOBaHUA MOFyT ObITh MEPCHECeHHI B YETHIPEXMEPHOE EBKIUAOBO 
OcTPaHCTBO. CyUleCTBEHHBIM 1A STOFO ABJACTCH TO,YTO BCe BCTPevaloune- 
B ypaBHeHuAX (PYHKIMM B KOHEYHOM CUueTE CBOATCA K CKaAAPHBIM PyHK- 
AM BEIPaxKenni Tuna (k—a)’, (k—b)* ut. o., re a, b, ...—mnocTosAHHbIE 
KTOpa, a k — nepeMeHHbIM BEKTOP, NO KOTOPOMYy UpoOMCXOLMT uHTerpH- 
BaHue. DTH PyHKUMU ONPeMeAeCHEI TAKUM OOPasoM, YTO IipH u3MeHeHUM 
aka (k— a)? HeOOXOAMMO aHaJHTHYeCKM MPOAOKaTb UX Yepe3 BepxX- 
10 NOTYNAOCKOCTb, B KOTOPOH OHM He uMeIoT OCOOeHHOCTeH. [locKoub- 
MBI UCXOZMM u3 «pa3sMa3aHHOTO» BsauMOeHcTBuA, TO Ty, a cenoBa- 
JbHO, NOMHTerpatbHble BbIPAKeHHA MOJKHbI OOPalaTbCA B HYJb Upu 
—=> CO, 

Ilycrs mocTrosHHble npH MHTerpupoBanuu BeKTopa a, 6 u T. A. MMCIOT 
BHbI€ HYI0 BPCMCHHbI€ KOMMOHEHTH. Tora unTerpupoBanue 10 Bpe- 
HHOH KOMMOHeHTe ky MOXKHO HallMCaTb B Buse 


Wace aor 


=O) 0 
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(koneuHo, F 3apucuT u OT ApyruxX KOMMOHeHT BeKTOpa ). Toco. 
F(x) we umeetT ocoOeHHOCTH B BepXHeli MOyHMOCKOCTH u OOpalaetT 

} 
B HYJIb Ha O€CKOHEYHOCTH, MbI HMCCM TOXKILECTBO: 


(ray gi= (ro. | 


0 


STO COOTBETCTBYeT TOMY, UTO MbI MO2KCM B yYKa3aHHOM CwJlyyuae BO BC) 
YeTHIPEXMEPHHIX MHTerpadax 3aMeHUTb ky Ha tRy, WOCMe wero MHTeErpu 
BaHHe CBeCJeETCA K HHTeCrPHPOBaHHIO WO YeTHIPEXMEPHOMY eBKAHLOBY i 


CTpaHCcTBy. 
B 3aKJIOUCHHE ABTOPHI BLIPaxKaloT MCKpeHHIo1I0 OarogapHocts A. J. 


sanuHy, HM. SH. Ilomepanuyxy, Bb. JI. Hodde 3a mucKyccuw u neHey 
SaMeUaHHA, CIOCOOCTBYIOWME BEIACHCHHIO BOMpoca. 


Tloctymuao 
13 II 1954 
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Horaayger Akagemun Hayx CCCP 
1954. Tom XCV, Ne 3 


PH3BHKA 


K. M. NOJIMBAHOB 


HOBbIM 3®EKT, OBYCJIOBJEHHbIA THPOMACHUTHbIMU 
ABJIEHUAMU 


(Ilpedcmasreno axademuxom A. A. Jlebedesuim 15 I 1954) 


}PesoHaHCHble H3MeHeHUA MarHHTHOM BOCIIpHUM4UHBOCTH, O6yC0BJeH- 
2 OMHOBPeMEHHBIM BO3CHCTBHEM NOCTOAHHOTO HM NepeMeHHOTO NOs, 
packasanHpie A. I. Jlopd@mManom eme B 1923 r. (1), ObluH OOnapyxKeHbI 
mmepuMentaibHo E. K. Sasoficxum (7), Ppudurcom (*) uw ap. Sto aBae- 
HalO NPHMeCHEHHE AA CO3LAHHA YUPABAAeMBIX ATTCHIOATOPOB B TeX- 
‘@ CaHTHMeTPOBHIX BOJH, a TAKKe PAL Apyrux upuMeneuuh (4,°). Tex- 
‘eCKOe€ IIPHMCHeHHE HAXOAHT Take BpallleHue WIOCKOCTH NOMApHsalHH 
ext Dapamen) CaHTHMEeTPOBEIX BOJH pH HX MpoxoxXMenuun vepes 
\MarHHYeHHY!O WaCTHHKY M3 OKCHAHBIX deppomarHerTuKoB. Ilomp3yxacb 
YEKTOM PapaexA, MOXRKHO NOAyunNTb ycTpolicTBa, B KOTOPbIX 3aTyxXaHHe 
HbI 3aBHCHT OT HalipaBleHua ee pacnpoctpaHeuua (°). 

TMpOMarHuTHble ABICHUA OJOKHbI OOYCIOBAUBaTh elle OHH adcext, 
3BeCTHOH Mepe aHaOrMuHbl appexty Dapagzea. Stor spdekT 3akuo- 
TCH B 34BMCMMOCTH MOrOUWleHuA 9JIEKTPOMA@THUTHBIX BOJIH OT HallpaB- 
WA UX pacmpocrpaHeHua B BOMHOBORe. Ecam oKONO OAHOK U3 CTCHOK 
HOBOJa paCnOJOKUTb WacCTHHY M3 MarHeTOAMaIeKTpuKa (depputa), TO 
“TIpOXOKTeCHUH BAOTb BONHOBOZa BOTHEI THna Hy; Tome Ha NOBepxX- 
TH W1acTuHb (cM. puc. 1) MomeT ObITb BLIPAaHKeHO PaBeHCTBAMH 


ie = Pligen cos (wt aoa kx), ez = Be sin (wt —- Rx). (1) 


BUHO, UTO 9TH PAaBEHCTBA OTHOCATCA K BOJHEe, PacupocTpanswlmenca 
alpaBJeHuH xX. 


[Ipu HamwuuM mocrosHHOrO MarHuTHOorO Noma Hy) = — Az ose BOWHbI 
YKTUpyeT MarHuTHoe Mowe 

/ , 

hy = Hymsin (ot — Rx). , (2) 


13 nepporo ypapHenua Maxkcpeaa merko HaliTu, YTO 9IeKTPpHYeCKoOe 
, 
€, HHAYKTMpOBaHHoOe OOaBOUHbIM TOeM Ay, ROWKHO ObITh PaBHO 


ee ain Or eee (3) 


Eg 


{aK BHHO H3 CONOCTaBeHHA BTOpOTO u3 ypaBHeHul (1) u (3), no6a- 
7 


10 MHAYKTHpOBaHHOe 9aJeKTpuyecKoe Nowe @; OKa3bIBaeTCA HampaB- 
IbIM IPOTHBOMOMOX#KHO MOO BOJHBI ez. 
IpH H3MC€HCHHM HaupaBJeHuA pacipocTpaHeHUA BOMHDI (HIM pH H3Me- 
iM 3HaKa IOCTOAHHOLO NOMA) 9ICKTPHYECKOe MONE BOMHEI OKaKeTCA 
[aLaiolluM NO HalpaBeHHIo C LOOABOUHEIM HHAYKTMPOBaHHbIM 3/1eKTpPH- 
‘HM NONeM. Tak KaK MOrAOMWeHue 2eCKTPOMArHHTHOH SHeEprHH B 3Ha- 
JIbHOH Mepe CBA3aHO C JHOIeCKTPHYCCKHMH MOTepAMH UC TeIJORBIM 
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pacceAHHeM, OOYCJIOBJICHHBIM IPOBOAHMOCTHIO, TO eCTECTBCHHO, TO 
BTOPOM CJyuae MOPOULeHNEe, BHISBaHHOe WJaCTHHOH, OKaxKeTCA OOJbIM 

IIpupeeHHuble BHIBOA ABAMIOTCH NpHOMxKeHHEIMH. OHAaKO OH orag 
JIMBO MOKa3bIBaloT Ha CyljeCTBOBaHHe HOBOrO a*Ppekta, OOyCAOBeHHO) 
THPOMarHHTHBIMM ABAeHuAMH. Bowee NOAPOOHbIM aHalH3 MOJKeH Out 


v 
mpousBemeH C yyeTom cpasoBoro caBura Mexy hy u hy B OOMACTU nO 
H, Meubwux HW OOMbINHX pe3OHaHCHOrTO, a TakxKe C y4yeTOM a3s0BO) 
CABHra, OOYCIOBJIGHHOrO KOMIVJICKCHBIM Xap 


| 
, TEPpOM TNapaMeTpoB CpefbI; KpoMe Toro, TPHEl 
JCHHBIC POPMYVJIbI OTHOCATCH TObKO K Tong 


b= HOCTH IaCTHHbI; CaMO cOOoH pa3ymeeTcA, 4 


pHBaTb ormomenHHe 9Hepruu BO BCer cel 

WWacTHHBI. | 

JioOaBlreHHe UpH KoppexkTyPp 

Zi SanouHeHHe YaCTH BOAHOBOa H30TPONHOH, | 
Puc. 4. Bosnosoq c morao- FTHPoTponHol cpenok c |ep|>1 (aaacTHey 
Matomeli niactuno u3 Mar- IPHBORHT Kak Ob] K YAIMHeHHIO NYTH Map | 
HETOMH9IEKTPUKA aJIbHBIX BOTH Bpuasyena B aToH cpene. OnHal 
XapakTep NOJa pacmpocTpaHsomeicaA BOD 

Tuna Hy, IpH STOM HE MeHsAeTCa, HM HallpH2KeHHOCTb NOJA B W1acTHl 
MOXeT ObITh NpeAcTaBAeHa PaBeHCTBaMH 


hy = — Ay sin(a+by)sin(wt—kx), hy= Hx cos(a+by) cos (wt—kx), 


MIA NOMHOTO yuetTa WOoTepb cwWeTyeT paccmé 


re a, 6, k, Hy, Hy) onpe Ae AHIOTCH H3 PEWIEHHA BOAHOBOTO ypaBHePl 
IpH COOJOLeCHHU OObINHBIX TpaHHUHbIX yCJIOBHH Ha TrpaHHwax NepBon) 
BTOpOH Cpe AHI. | 

Ilone (4) B ruporpomHot cpexe (cM., HampuMep, (*)) NpH nocTosHH! 
none Hy = — Hz, xapakTepH3yemMOolH TeH30poM 


eee: 


x | p | ia 
y |—ial » 
BOSOYXTaIO Ob HHAYKIMIO 


by =the, by ply q 


TE Px H pyy— 9PPeKTHBHBIC 3HAYeHHA MPOHHWaeMOCTH: 


oa pod ig (Ge a ee 
Lex = vH,, g yy), EE ape gg paren e 'y). ( 


x 


B cayyae u3MeHeHMA 3HaKa NocTosHHOro noma Hy B BHIpaxkeHuax 
nepe]| BTOPbIMM CaraeCMbIMH MCHHETCA 3HaK. | 
Hcxoaa u3 pemlenusx, mpopesenHoro 6e3 yuera rupoTponnoctu, Ha 
AMM, 4YTO THPOTPONHOCTh NPMBOAUT K YBEAMYCHHIO WIM YMeHbINeH 
spbekTuBnolk Nponuuaemoctu B 3aBucumocTu oT 3sHaKa Hy. Ho ymenb 
Hue (yBeluyenue) MPOHMMAaeMOCTH MPHBOAUT K TOMY, 4TO NOAA 9Hepr 
BOJHbI, UPOxXOAnmeH B nNMacTHHe, yMeHbulaeTca (yBemuuuBaetca). I 
HaIMUMU JMICKTPHYCCKUX WH MArHUTHEIX NOTepb 3TO O3HayaeT yMeHbIL 
HHe NOTIOULCHuA SHePruH B NepBOM CAyuae u yBeAuUeHHe — BO BTOpC 
Takum o6pasom, Apyrow cnocoO upnOmMmxeHHOrO paccMoTpeHua mpoMec 
B THPOTPONHOH WAaCTHHe TaKKe MPHBOLMT K BEIBOAY O 3aBMCuMOC 
NOTAOMUEHHA B NWaCTHHe OT HalpaBJICHHA NOCTOAHHOTO NOAA HAM OT 1 
mpaBeHua pacnpocrpanenusA Bounbl. HMrak, rupoMarHuTHple CBolicrTBa My 
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OMAT K CeMylomemMy siekry: ocraOmenve NpOXxoAAmero NO BOMHOBOLY 
OTOKa 9HEPHuM 3aBMCHT OT HallpaBJeHHA 9TOTO NOTOKa. 

Ilocae Toro Kak nyOJuKyemoe cooOmenne ObINO MpeACTaBeHO aBTO- 
OM, vo cooOmjenue 06 sTOM adekTe NoABHOCh B MHOCTPAaHHoli 
euatu (8). 


Tloctynua0 
| 6 IT 1953 


| UMTHPOBAHHAA JIMTEPATYPA 


4 Gk oh MOC, “AS Ne Dies 15 Se) (GIP. 2B Ik, SaisOrneisro, db Oi 
hysics, 9, 2114 (1945); 10, 2 (1946); 2KKOT®, 17, 883 (1947). *J. Griffiths, Nature, 158, 
70 (1946): nep. B cOopH. PeppoMarHUTHHI pesonanc, 1952. 4 M. Packard, Rev. Sci. 
astr., 19, 435 (1948); nep. B cOopH. IlapamarHeTu3M ayep u B-pacnag, 1950. °° H. G. Bel- 
ers, Physica, 16, 75 (1950); nep. B cOopH. TlapamarneTu3m sep u B-pacnag, 1950. 
C. Hogan, Bell. Syst. Techn. J., 31, No 4, 1 (1952); mep. B c6opx. Bonpocni paqnono- 
aluMOHHOM TexHuKu, Ne 4 (16), 19538. 7D. Polder, Phil. Mag., 40, 99 (1949); nep. 
—cOopH. PeppomarHuTHblt pesonanc, 1952. 8& M. Kales, H. Chait, N. Sakiotis, 
. Appl. Phys., 24, 816 (41953). 
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Jlokaaygn Akagemun Hayr CCCP 
1954. Tom XCV, N 3 


‘PH3HKA 


M. M. CYU,HHCKHM u B. H. TIOJIHH 


HCCJIEROBAHHE CTEMEHH JENOJIAPH3ALLUH JIMHHA 
KOMBHHAWHOHHOTO PACCEAHUS YPJIEBOLOPOLOB 
C CONMPASKEHHbIMH JILBOMHbIMH CBA3AMU 


(TTpedcraszexo axademuxom I. C. Jlaxdc6epeom 13 I 1954) 


Kak u3BecTHO, TBOHHO caasH C=C coorsercrsyer B cileKTpax KOMOMHa- 
HOHHOMO pacceH#HHA JIMHHA C YacTOTOH OKOJIO 1640 cm”, mapamerppi KoTo- 
OH OOJlaqaloT pe3KO BbIPaxKeHHOH XapaKTepucTuuHocTpio ('*). Ecan B Mo- 
eKyJle pacceHBalollero BelleCTBa HMEIOTCA WBe ABOMHBIe cBA3H C=C, pas- 
QJICHHbI€ HECKOJIbBKHMH IIPOCTbIMH CBA3AMH, TO 4acTOTa COOTBETCTBYIOULEeH 
MH COXpaHAeTCA, a HHTCHCHBHOCTb yBeIMUMBaeTCA MpHMepHO B JBa pasa 
3 5, 6), T, €. B 9TOM CJly¥ae HMEeT MECTO aJIMTHBHOCTh MHTeHCHBHOCTEeH. 
OBbI€ HHTepecHble ABJICHUA HacTyNaioT, KOrqa ABe ABOMHbIe cBA3H C=C 
.IPAKeHHI, T. €. B MOJICKYJIY BXOQAHT XapakTepwcTu¥ecKHH CTPyKTYPHbIit 
meMeHT BUZa C=C— C=C. IIpu strom caa3u4 CHIbHO B3aHMOseHCTBYIOT H 
30HCTBa BCeH MOJICKYJIbI Pe3KO H3MeHAIOTCA. OTOT «apPekT conpsxKeHHA» 
DOABJIAeTCA B CIe€KTpaX KOMOHHAIMOHHOTO paccesHHuA B TOM, YTO YacTOTa 
AHHH, COOTBETCTBYIOMeH WBOHHOH cBa3H4 C=C, HecKOIbKO CHWDKaeTCA, a 
HT€HCHBHOCTb ee pe3KO BO3pacTaeT (**). SHauHTebHOe yBeHUeHHe HHTEH- 
ABHOCTH HaGwJomaeTCA He TOJIbKO MpH COMpsAxKeHuH cBA3eH C=C Mexzy 
60H, HO HM pu COMpsAxKeHHU UX C KpaTHbIMH CBA3AMHM Apyroro Tuna (C=O, 
=N uT. 0.), a TakxKe Mp «COMpsAxKeHHM» KPaTHBIX CBAZeH C apomMaTHUe- 
<HMH KOJIbIaMH UJI MOMOOHbIX KOJIell MexkAy coOon (&!°). 

_ Teopua koseOaTeubHbIX CIe€KTPOB MPpHBOAHT K BBIBOLY, TO COMpsAxKeHHe 
JATHLIX CBA3eCH OJ2KHO MPOABHTbCA WH Ha BeJIMYHHE CTeNeHH eno/ApHsa- 
WM JIMHHH KOMOMHAMMOHHOPO pacceAHHA, a HMCHHO, [VIA JIMHHH, COOTBeT- 
(BYIOIHX KOJIeOaHHAM KPaTHDIX CBA3eCH, IPH HaJIMYHH CONPAXKeHHA CTeMeHb 
MOMAPHSalWH NOIKHA ObITh SHAYHTeJIbHO OONbINe, YEM DJIA AHaJIOrHUHEIX 
HHH B TOM Cily4ae, Korma compaxKenua HeT (!!),. Mmeroummeca B MTepaTy- 
> SKCIEpHMeHTaJIbHble TaHHble B OOWIEM MOATBepXKLaloT ITOT BHIBOA. OgHa- 
) B OOJINMHCTBe Cy¥aeB BJIMAHHe COMPAKeHHA Ha BeJMUMHy CTemeH4 
SNOAPH3aUHH U3y4asOCb Ha MpHMepe MOBOJbHO CJOMKHbIX COeMHEHUH, CO- 
‘Qp2KallluxX KPaTHble CBA3H pasHOrO THMa HM apoOMaTHYeCKHe KOVJIbILa (12, 18), 
COSTOMY pe3yJIbTATbI HUCCIeMOBaHHH He BCerfa YMaeTCA OAHO3HAYHO HCTOM- 
BaTb. 

| Jina nau6onee mpocroro ciyyad — COnpsxKeHMA KkpaTHbIX CBA8eH Tua 
-=C B auiKayMeHax — CHCTeMaTHY¥eCKHe H3MePeHHA CTeIeHH enoAPH3alHu 
l2 mpousBoqusuch. OTwembHble WaHHble, HMelouHecA B padoTax ("%, 16). He 
OSBOUIAIOT CleaTb OHO3HAUHbIi BbIBOM O BO3PaCTaHHM CTeMeHH enosA- 
a3allHH IpH conpsrKeHnn cBa3eit. Tloaromy MbI MocTaBHJIM CBoel samauer 
MOMSBECTH H3MePeHHA CTeMeHH JeMOIAPH3alMH XapakTepHCTHYECKUX JIMHM 
ItpykTypHoro 3JlemMeHta C=C — C=C B pase auKaqueHos. 7 j 
Jl1i w3MepeHua CTeMeHH enONApU3aNMH JIMHMH B HacTOMMen paoore 
OuMeHAach OObIyHaA (poTorpadwyecKkad MeTOAMKa C OMHOBPCMeCHHBIM Ha- 
ceHHeM Ha (POTOMNMACTHHKY OOeCHX B3AHMHO-MepleHAMKYJIAPHO TMO/APH30- 
(QHHBIX KOMMOHCHT KOMOHHALMOHHDIX MHA. Mbt He CTpeMUJIHCb MOMHOCTHIO 
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HCKJNOUHTb BIMAHHe Ha U8MepsHeMble 3HayeHHA P OWIMOKM, CBASAHHOW C pac 
XOMMMOCTbHIO JyueH, Mamaoulux- Ha COcyy, € paCcceMBalOUIHM BeLlecTBO} 
(aneptypa syyeli B TOpus0HTambHOM mocKocTu cocTaBana 45°). [losTom 
WIA MOJVYCHHA U3 HaOMOMAeMbIX 3HAYCHH CTeENeHH MeENOMAPH3alHH = Pxab 
HCTHHHBIX 3HayveHHii P YCTaHOBKa Obl 
IpoKaIMOpoBaHa WO HeCKOJIbKHM XOpOLIC 
M3YYCHHbIM JIMHMAM. J aHHble WIA JIMHUH, HC. 


: MOJIb3OBaHHBIX HaMH Mp KaJIMOpoBKe, pH 

BeweHb! B TAO. 1. Ha pue. | mpemcrapwer 

ee rpaylyHpOBayHblii rpacdbuK, B COOTBETCTBHH | 

ay, KOTOPbIM B HaGJIIOMaeMble 3HAYCHHA — Pua, 
ere BBOAMacb HeOOXOLMMasd NompaBKa. 

IIpu momMoulu yKasaHHO MeTORUKH ObLIP 

G2 W3MepeHbl CTeMeHH MeNoMApHsallun MHHUE 

KOMOMHAMOHHOPO pacceAHHA YeTHIPeX aKa: 

1 0 JMMCHOB C COMNPAXKeCHHBIMM KpaTHBIMH CBA3H: 


MH H WeksloreKcaquena-1,3, PesymbTaTbt u3: 
MepeHHii MpescTaBeHb! B TaO. 2. JaHHble 
Puc. 4 JIA WHTeErpaJIbHbIX MHTeCHCHBHOCTeH JIMHHE 
[.. MOJTY4eHb! (POTOSIEKTPHYeCKHM MeTOOM 
OMMCaHHbIM B pabote (!7). MHTeHCHBHOCTH BbIpPaxKeHbl B IWKaJle, B KOTOPO. 
HTerpalbHad MHTCHCHBHOCTb JIMHHH OeH30/lIa Av —992 cm! cocTaBlA 
2300 (mo NoBoxy HOPpMHpoBKH MHTeHCHBHOCTeH cM (!7)). B Tex cayyuaa 
KOra JIMHHA pacllelieHa Ha Be KOMMOHEHTHI, MPHBOAMMbIe B TaOT. 2 na 
HbI€ COOTBeETCTBYIOT CYMMAapHOH HHTCHCHBHOCTH O6eHX KOMIOHEeHT, TaK Ka’ 
H3MepeHHA MpPOH3BOMJIMCb C 
IIMpOKOH BBIXONHOH ULeJIbIO TaoOauna 
(pOTOSIEKTPHYeCKOrO CIMeKTpO-. - a 
tbotomerpa. B cBa3H c TeM, 
4TO IIPHBOHMbIe aHHble OTHO- 
CATCH K eCJMHUIe O6beMAa pac- 


SSS 


BewlecTBo | Av ° eae, 


Be EE BORO B a ACCS te ce tte eet ees ae 
COMOCTAaBJICHHA JaHHbIX N10 HH- CCl, ...... 313 0,84 | 0,89-0,6: 
TE€HCHBHOCTAM, OTHOCHIIMXCA K CCl, ...... 459 0,04 | 0,07+0,0: 
pa3HbIM BeLeCTBaM, HeoOxomH- Hutpooew30n. . .! 1345 0,29* | 0,33+0,6 
MO YMHOXKUTb UX Ha BeJIMUHHY 

M/d, rae M — mMosnexyaapuntit *Tlo7qannpim (5). 


Bec, d — IIOTHOCTb BeLILeCTBA. 
TlepecuutTaHHble 3THM IlyTeM HHTCHCHBHOCTH /pp Tak2Ke IPMBeeHb! B TAG. * 
Hapsny c WaHHbIMM WIA avIKaqMeHoB, B TaO. 2 MpHBOMATCH MaHHbIe Di 
Kome6aHHh cBa3H C=C B HeKOTOpBIX aJIKeHaxX (CTeNeHH enoApHsalun — 
10 QaHHEIM (!*), HHTeHCHBHOCTH — MO aHbIM Hallux H3MepeHHi). 
H3 RaHHbIX, IPHBOAUMBIX B TaOJ. 2, ClleqyeT, TO CTeNeHb Remomapu3d 
WHH. JIMHHM, XAPAKTePHCTHUYHHIX DIA COMPAKeHHBIX TBOMHBIX CBA3CH, BO BC 
aikavenax B Tipefesax owM60K ONbITa OMMHAKOBa H cocTaBsneT 0,33 
0,35. JIia mwiksorekcaqueHa-1,3 cTeneHb JeNOJApH3aluu OKa3saslacb 3Hay 
TeJIbHO MCHbIUe, YEM B aJIKAMMeHAX, YTO CBUMeTeJIbCTBYeT O 3€MCTHOM BJM 
HHH Ha 9TOT HapaMeTp KOJIbUeCBOrTO CTPOeHHA MOeKysEI. MuTepecHo oTM 
THTb, TO Be JHHHH B O6NacTH 1600 cm™!, Ha6moqaembIe Ipu conpsaxKeHH 
cpaseh C=C, o6aqaioT OveHb OJIM3KHMM 3HaYeHHAMH CTeleHH enouap 
sawn. B padore (°) BbicKa3aH pA Mpennouox*KeHuit OTHOCHTebHO MpwaH 
BHISHIBAIOIMX PacllelIeHHe YKa3aHHbIX MH, B YaCTHOCTH NMpHBORNTC 
TIPeMTOJIOAKeHWe O MEXAHHYeCKOM B3aHMOMeHCTBUH cBA3elt C=C B crpyKTy 
HOM 97eMeHtTe C=C—C=C. B pe3ymptate noxo6Horo B3aHuMonefcTBU 
QOJDKHB! Ob Obl BOSHHKHYTb CHMMeTPHUHaA (NOMApusOBaHHaA) HM aHT 
CHMMeTPHUHaA (TenoOApH30BaHHaa) JIMHuN. BansKoe 3HaueHue cTeneHu I 
MOJAPH3alMu STHX JIMHUK He corsacyeTca c TpeqNoo*KeHHeM O paciend 
HHH H3-3a MeXaHHYeCKOTO B3aHMOMeHCTBUA. 
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Ta6auna 2 


BeulectTso CrpyktypuHaa dopmysa | Ay e | Too Typ-10™* 
SKCaHeH-2,4 C—C=C—C=C—C 1657 | 0,34 
ieato ee \e300 7200 
G 
| 
Metusanentaqnen-2,4"* C—C=C—C=C 1623 | — 
hess i100 4700 
sTaqHeHn-2,4 * C=-C=C—C=C—C—C 1654) 
1663y| 9934 ‘5800 7600 
Gg GC 
4-Jlumetusnexta- gulinger ers 1630 | 0,29 
qmeH-1,3 * 1654 [0735 |t 2400] 2600 
| aX 
uklOreKcagueH-1,3 | | 1578 |0,15 | 2800 2700: 
| \4 
aeort C—e= C=C 1642 |0,11**| 340 370: 
KCeH-L C=C—C—C—C—C 1642 |0,13**| 320 400: 
uren-1 C=C—C—C—C—C—C 1642 = 310 420: 


ee [C=C-C-C-C CCC. | 1649-1 0:42*.)) 280 | “270 


* [IpemapatTbl Tpex aJKaqMeHOB, OTMCYeHHbIe 3Be3104KOH, ObINH NpeMOCTaBeHbI Ham: 
op. B. M. Tarepckum u upod. P. A. Jlesunoit, KoTOpbIM MbI NOsb3syeMcaA Cay4yaem 
Pa3HTb 3eCb Hally HCKPeHHIOIO ONarOsapHOCTD. 

** Tlo jaHHbim (14). 


Ha OcHOBaHHH JaHHbIX, MPHBOAMMBIX B Ta6J. 2, MOXKHO CheMaTb 3aKJIIO- 
HMe O XapaKTePHCTHYHOCTH MapaMeTpOB JIMHHU, MpHHamwlexKallux cTpykK- 
pHomy 97emeHty C=C — C=C B pa3HuHbIx asIkaqueHax. Han6osee uys- 
BUTCJIbHbIMH K H3MCHEHHIO CTPOCHHA MOJICKYJIbI OKA3aJIMCb MHTCHCHBHOCTH: 
M IOABJCHHH B MOJIeKyJle pa3BeTBJICGHHH VWHTeCHCHBHOCTH 3aMeTHO IMOHH- 
aioTca. ORHOBpeMeHHO HeMHOTO MOHHKaloTcaA 3HaveHUA uacToT. IIpuBogn- 
je B Ta6J. 2 TaHHble JJIf HHTCHCHBHOCTeH HeECKOJIbKO HeOXHOSHAUHBI, Tak 
K He HCKJIOUeHO, YTO KOMMOHeEHTHI JIMHHM B OOsmacTH 1630—1650 cm” 
HHaLexKaT pas/IMUHbIM MpOCTpaHCTBeHHEIM H30MepaM HM MO9TOMY HHTeH- 
‘BHOCTH HX (IPH Mepexoge K WHCTEIM H30MepaM) MOFyT, BOOOUIe roBops, 
muuaTEca. OmHako HeT OCHOBaHHHM MpesNO/araTb, YTO MHTCHCHBHOCTH CO- 
BETCTBYIOWUX JIMHHH B pa3HbIX H30Mepax OyyT CYULeECTBCHHO Pa3JIMUHbI. 
heTOMy MOXKHO JOMbITAaThCA CPaBHHTb CTPYKTYPHBI  9eMeHT BHA 
H C— C=C co cpasbio C=C B aviKenax. 

)OnnoppemeHHbIii yueT H3MeCHCHHA MHTeCHCMBHOCTH M CTeneHH WenOdA 
gauuH pw CpaBHeHWH YKa3aHHbIX BbINe ABYX XapakTepucTHyecKuXx 
©MeCHTOB MO3BONAeT CLelaTb BLIBOABI OO U3MCHEHUNM TeH380pa NpOHsBOL- 
H nonapusyemoctu. JieficTBUTeIbHO, WHT€HCMBHOCTb HM CTeleHb jeno- 
pusalMu BbIPaKaloTcCA uepes CMe TeH30pa b=a,+a,+a, u ero 
ie POnHIO 


g = Yo [(a, — a2)? + (@2 — ag)? + (As — @,)"]"" 


62? 
I= const (56? + 13g”), p= 54s (1) 
(Tlomsysach ypapyenuamu (1), MOxHO BEIPasHTb Ciel M AHH3OTPOMHIO 


1g0pa NPousBOLHOM NoAApusyemocTu uepes J u PU, NOUb3yACh 9KCTC- 
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PHMCHTAIbHBIMM 3HAYCHHAMH 3THX BeAMYHH, HaHTH, KaK MCHHAIOTCA aH 
30TPOMUA UH Ce TeEH3OPa MPH Nepexose OT OMHOFO XapakTePUCTHYECKOTC 
aulemeHTa K Zpyromy. B unrepecyiomjem Hac Cayyae, OOo3HaMAA Jy, M1, 01, & 
Wi Ip, 0 Oo, Yo BEAMUMHbI, OTHOCAMIMECA, COOTBETCTBEHHO, K 9/1@MeHTAaM 
C=C u C=C—C=C, nocue mpoctnix mpeoOpasoBaHHi NoJly4aem cie- 
myroue dopMy Jbl: 


ie = 1,29 (1 os °,) : Re LEG ap 2) (6 a 729) 


) 
2 
g eRe) ‘- bi I, (1 + eg) (6 — 70;) 


(2 


k 


eb 


Tloncrapana B opmyapr (2) p, = 0,1; ps = 0,35, J2/1,~ 10, To coor: 
BETCTBYeT NMepeXOAY OT ANKCHOB K aKaMeHaM C CONPAKCHHBIMH CBASA 
Mu, nomyuuM k, = 5,3; ky = 2,3. Takum oOpasom, B 3TOM CAyuae aHHu30: 
TPONHA TeH30Pa NPOvSBOHOH NOJAPMSyeMOCTH pe3KO YBeTMYMBaeTCA 
Torfa Kak Cle yBeM4yMBaeTCA HeMHOTO OOsee 4eM B 2 pasa, T. e. I 
NepBOM UPHOWKEHHU a JIMTHBHO CKMAbIBAeTCA M3 CEMOB TCH3OPOB IBY? 
H30JIMPpOBaHHBIX CBA3eH C=C. HavOonee cuabuo (upumMepHo B 1,5 pasa 
Cle TEH3OPa NPOWSBOLHOH NOAAPHSYEMOCTH OTKOHACTCA OT A MTHBHOT’ 
3HAUCHHA JIA aIKAaHeHOB, HE MMCIOMNLMX pasBeTBJeHHH. | 

Popmyapt (2) yupomarorcs, eC CpaBHHBaeMbIe TEH3OPbIl NOAAPU3ye 
MOCTH HMCIOT AKCHAIbHYIO CHMMETPHID, T. €. (Ay), = (g)1, (@s)2 = (Aa)o. TIpa 
39TOM MOXKHO HaliTH «KOsPUHeHTH! yYLAMHeHHAY OCeH TeH3Opa pu nepe 
XOMe OT OMHOFO XapaKTePHCTHYeECKOTO 9eMeHTa K Apyromy: 


(1)s 4 2(kg—Ri)\. (az)2 1 et 4 
at — = (2k, + ky + 7 is (aes (2k, +k, + (ke — Ry) 4], c 


re “= (2 = p= / (Se ae 1). Takum OOpa3som, pu aKCualle 


HOM CHMMeTpHH TeH30POB MOXKHO HaliTH 10 SKCHepMMeHTAAbHEIM 3HaU4 
HuaM J Mp, KAK M@HAIOTCA S3eMeHTHI TeH30poB. B cayyae nepexowa ° 
aJIKeHOB K aJIKaqMeHaM C CONPAXKCHHBIMA CBA3AMH TPH HCHOAb30BaHHbI 
BbIMe SHAYCHHAX P,, Pg WM I,/J, HAaXO,HM 


(21)o/(Q1)1 = 3,5; — (@a)2/ (Az), = 0,9, 

T. €, SIIMNCOH NPOM3BOLHOK NOAPH3yeMOCTH JAA 9eMeHTa C=C—C=' 
CHAbHO BBITAHYT NO CpaBHeHHIO C 9JNHNCOMLOM aA cpa3sH C=C. Ani 
JOTHYHBIH BEIBO, Ob ChemaH B padote (1%) (9Ta pabora Ham cTasa | 
CTHa Noce TOTO, Kak HacTOAMad padoTa ye Oblaa saKoHueHna). | 
IIpunocum ruyOoKy1o OarogapHoctb akan. I. C. Jlanac6epry u npod 

I]. A. Baxkymny 3a BHuMaHMe K 9TOM padoTe M WeHHEIC yKagaHHaA. 


PusnyecknH uuctutyT um. IT. H. JleGeqesa Tloctynuso 
AxayemMun Hayk CCCP Sl INE 13} 


UMTUPOBAHHASA JIMTEPATYPA 


11, A. Bax youu, X. E. Crepuu, M3s. AH CCCP, cep. dus., 11, 456 (1947 
7E.T. Tpemosa, Il. A. Akumun, B. M. TarescKkuit, Kypu. aaa. xum., 
75 (1948). 3 Tl. A. Akumun, B. M. Tatrescxku it, JAH, 76, 527 (4951) 4 Mo Mia @ 
uHAHCcKHH, Mss. AH CCCP, cep. dus., 17, 608 (1953). 5&®B. M. TatescKxu 
E.T. Tpemosa u ap., KX, 23, 657 (1949). * E.T. Tpemosa, B. M. Tare| 
CKHH HM ap., KPX, 26, 1266 (1952), 7. A. Baxyaun, Bpictymaenune Ha III Be} 
COl03H. COBEN. MO ceKTpockonun, 1941 (yut. no (¥), crp. 209). 8 TI. Tl. Wopprna) 
Tlucceptauua, Pu3.-xumM. nuct. um. JI. A. Kapmosa, M., 1949. °® A. X. Xamuao) 
I]. 1. Wopprrun, JAH, 78, 87 (1951); 78, 1177 (GI EM NS OVNS EOC Eveescroa, IG IHL, WU! 
pbiruu, KPX, 27, 330 (1953). 1 M. B. BoabkenmtTehu, M.A. Enbamesu! 
B. HW. Ctenanos, Kone6anua monexya, 2, 1949. 2 4. C, Bo6osuy4, M. B. Bon: 
kenmTedu, TAH, 71, 1045 (1950). 38 1. MI. Woppsran, DAH, 78, 469 (om 
4M. R. Fenske, D. H. Rank et al., Anal. Chem., 19, 700 (1949); 22, 1074 (1956 
*® Catalogue of Selected Raman Spectral Data, Washington, 1949. 16 J.C. Bo6) 
Bu4, M. B. Boabkeumtefiu, Mas. AH CCCP, cep: uss, 12) Sod) (192 
wM. M. Cymunckuit, KOT®, 20, 304 (1950); 22, 765 (1952), 3° T. B. Sia 
ueBa, AxBropedepat muccepr., Mucr. BbICOKOMOJCKYIAPHbIX coemunennk AH CCC) 
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Jloknagn Axkayemun Hayr CCCP 
1954. Tom XCV, N: 3 


_ TEO®H3HKA 


Axanemux B. B. WYJIEMKHH 
NPOHCXOKKWEHHE YCTOMYHBOH MEPTBOKM 3biBU 


Ilocite MpekpallileHaA BeTpa, CO3aBulerO BOJIHbI, SHeprua MX HayHHaeT 
racHTbcaA MOM WelcTBHeM BHYyTpeHHero TypOysleHTHOTO TpeHuaA B BOE U OT- 
YacTH NOM WelicTBueM O6TeKaHHA BOJIH BO3RYXOM IPH HX JBUKeHHH C onpe- 
eseHHok cKopoctpio. B To xe BpeMst oOpalilaer Ha ceOA BHHMaHHe ycToH- 
qUBOCTh MEPTBOH 3bIOH TOM HH WHOM JMHBI, MOTO cOxpaHsioulelica mp 
wmiTusie, PaccmMoTpHM 9TH — HocJlelTOpMOBble — ABJIeHHA C TeX TOUeK 3peHHA, 
KOTOpEIe MOMOrIM HaM HaliTH BHYTPeHHHH MeX@HH3M TIHTaHHA BOJIH 9HEp- 
rue Betpa (!) H 3aKOHOMePHOCTH HapacTaHHuA JIMHbI BeTPOBbIX BOWH (2). 
_ IIpexye Bcero BCHOMHHM, 4TO IpH BbICOTe BOMH h==2ro (re ro — pa- 
muyc OpOurTEr NOBePXHOCTHOH YacTHIIbl) H WIHHe \ = 2xR (rae R—TakK Ha- 
3bIBaeMbIM paluyc Kpyra KaueHHa) Ha eMMHUILy Wioulaky MOpA IpHxo_UuTCA 
MOMCHT KOJIHUeCTBa JLB KeEHHA 

Q = 1/s80r2R = 1], 3r2c. (1) 
ITO — BeIMUMHA, OCPeMHEHHaA 3a OHH Mepwor oOpamenua uacruy T. Uepes 
6 O003Ha¥eHa IIJIOTHOCTb BOJbI, Yepes c — tba30BaA CKOPOCTb BOWE. 
Takoli KHHeTHUeCKHH MOMeCHT COXpaHAJICH Obl COBePIIIeHHO MOCTOAHHEIM, 
scIM Obl NPH WITHIe COBCeEM OTCYTCTBOBAJIH BHEINHHe CHJIbI, BOSLeEHCTBYIOLLHe 
4a BowHbI. Ha caMom jee TaKHe CHJIbI CCTb. OTO — CHJIbI, BbISBAHHbIe OOTeKA- 
HHeM BOJIH, OerylWlHX CO CKOPOCTbIO C OTHOCHTeJIbHO HeEMOLBHKHOPO BOSLyXa. 
OBePIIeCHHO OUeBHAHO, YTO OOTeEKAHMe MPOMCXONT Telepb B HallpaBJIeHHH, 
AMO IIPOTHBONMOJIOXKHOM CJyyalo, HCCeMOBaHHOMY Hamu B (!): TaM BOSAYUI- 
HbIM WOTOK OOTOHA BOJIHbI H CO3MaBasl Ha OMNyCKaloulHMHCA yuacTKaMu 
BOMHOH TOBepxXHOCTH OoJIee BbICOKOe aBJIeHHe, YeM Hay, MOAHAMAIOWIMMHCA 
yaacTKaMH; B HallIeM HOBOM cJlyuae Ha OlycKaloulMMMca yuacTKaMu 
(M03a2M BepIIHH BOAH) cO3qaeTCA MeHbIee WaBJeHve, YEM Had NOMHAMalO- 
wumMuca. B urore BO3HUKaIOT MOMEHTHI CHJI, KOTOPble MOJLKHbI yYMeHbIlaTp 
XHHETHUCCKHH MOMeHT Q, BbIPaxaemblii PopmMysnonH (1). 
JlonycTuM, 47To ocTpbie rpeOelIKH BOJIH Ce JIMKBUAMpOBaTbCa: OHH 
ywcue3aloT OUeHb ObICTpO Mocwe MpekpaleHua Berpa. Torma OKaxeTca BO3- 
AOZKHBIM IIPHMCHHTb Hallly TeopeTHyecky10 tbopmysty “3 (!), B aHHOM culy- 
qae JIA BIUMCIeHUA racallero MeHCTBUA BO3SLyXa IpH OOTeKaHHU BOJIH. Or- 
OUMATeIbHaA MOL[HOCTb, OOYCJIOBJICHHaA 9THM ABJIEHHeM, B pacueTe Ha eflu- 
{HILy [OBepXHOCTH, BbIpasHTCA TaK: 


~— 4%o 5 9 
W oor S38 = C a Og. (2) 
3mecby — Oe3pa3mMepHbli KosdduuvenT us (!); % —MVOTHOCTh BOsmyxa. 


Moment «racalux» Cua (IpHAOKeHHBIX K nopepxHocru BOJ[bI), OCPel- 
[CHHBI 3a OLMH WepwOR oOpallleHHA NOBEPXHOCTHBIX YaCTHU, PaBeH 4a- 
THOMy oT feneHHA Wosr Ha YIAOBYIO CKOPOCTb BPpallleHuaA YaCTHIL Ha 
ONHE ©: 


2 N 9 
Moor Sa) a Or Se ae Ogh oC. (3) 
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[lo reopeme 0 KHHETHYeCKOM MOMeHTe MOMEHT Moor MO/DKCH paBHATbC 
IpOH3BOAHOH M0 BpCMeHH OT KHHeTHYCCKOTO MOMCHTA Q, ompeemsemor 
mo (popmyve (1). CaemqoBaTebHO, BbIMOJHMB auddepenitMpoBanne HM CC 
KpaTHB O6€ “acCTH MOyYeHHOrO PaBeHCTBa Ha fo, AerKO HaHTH: 


Looe 1 ac ee C2. (4 
Tw 


Orcioma HemocpeACTBeHHO BbITeKaeT AudpepenwualbHoe ypaBHenue 
KOTOPOe CBASHIBaeT MEXAY COOOl U3SMCHEHHA Fo MH M3SMCHCHMA C, a CTA 
ObITb, B CKPbITOM BHJe, H3MCHCHHA Rou WaMu Bos A: 


dr 28 
8 Cc OS reas o 
iu Ta” eae tok G 


3mecb vepes m cOKpalyeHHO OOO3HAYeHO BbIPakeHue 
yc2 | 
x" =m. (Ee 


IlpaxTwuecKH MOMKHO CYMTaTb, YTO 9TO—HEKOTOPHIM MHBapHaHT TIP 
U3MeCHCHHAX C M /y B MOCTATOUHO WMpOKUX Npexesax. JeHCTBUTeAbHO, DI 
HalluM u3MepeHuam (2), CaeyeT MOmarath, YTO y UpAMO MponopmMoHaTt 


HO OTHOWeHUIO 7)/4. MHbIMH CIOBaMM, ¥ LOJKHO OBITS NPONOPIMHOHA Ibe 
ry/c?. SyauutT, C MOcTaTOUHOH AAA MpaKTHKH TOYHOCTbIO MOMHO MPHHA 
B (6) (5) 

m = const. 


Hrak, MOMeHT CHJIbl BBISBaHHOH OOTeKaHHeM  BOJIH posny ay 
BHACT Pellaloul4M OOpasoM Ha yMeHbINeHHe KHHETHYCCKOTO MOMEHTA BF 
BpeMeHH. OgHako 9Ta CHa OTCTyNaeT Ha BTOPOH NaH B Apyrok 3aaye 
B 3ajlaue O TauleHHH SHEPrHH BOMH, OCTaBWIHXCA mocae wToOpMa. 3rec 
H€CPaBHEHHO OOJbUIYIO POb HrpaloT CHbl BHYTPeHHero TypOymeHTHOr 
TpeHHaA. | 

O6o3HauHM yepes Y TYPOYeHTHYIO KHHEMATHYECKYIO BASKOCTD BOT! 
B mMope. Kak usBecTHo, v=p/6, rae »p— Koadpuynent TypOymeuTHOT 
TpeHua. Torga MOKHO OyAeT MOKa38aTb, 4YTO YMCHbINeCHHE BHICOTHI BOWE 
a Cl@AOBaTeIbHO, H YMeHbUIeHHe fy BO BPeMCHH BbIpaKaeTCA TeOpe4t: 
yeCKOH Mopmy.10n: 


dr, 2n\3 Pag sles 2 
ae = — (=) Fn ee ( 


Bausuue as pOHHAMHMYeCKUX CH, paCCMOTPeCHHEIX BHIMNe, TYT MaeT He Gome 
10% o6aBOuHEIX K OCHOBHOMy adeKty, MOITOMY MBI HM mpeHe6peraen 
IloxctaBuM Bpipaxkenne (7) B (5). Torma oKaxertca: 


dem wi 9 Vv 2 8a 
dr gSercemrers ie (i 


Hak, Up onpeszereHuoi BenmuHHe ¥ u3MeHeHUue C BO BPDeMeCHH BCE 
WeNO 3aBHCUT OT CaMoH BeAMUMHbI Cc. MHbIMM CAOBaMM, H3MeHeHHe MH 
BOJH BO BP€MCHH BCCHEO 3aBMCHT OT CaMOH AAMHEI BOmH. IIpu HeKorTe 
poM sHayeHHu C Mpapadt yacTb (8) oOOpamaerca B HYAb, CreMOBATeE Ib 
B HYAb OOpamaeTca mpousBoqHad OT C NO Bpemenn. 

SHauvT, MepTBaA 3bI6b, pacnpocrpansmiomjanca c COOTBETCTBYIONLE 
CKOPOCTbIO Cycr, ABACTCA YCTOHYMBOH M0 LMHe: IpH ee pacnpoctpaHeHn 
AMHa BOJIH HE MCHACTCH, HEB3Mpad Ha HeMpepbiBHOe ramleHue sHepry 
MU YObIIb MOMCHTA KOTMUeCTBA JBYOKeHUA. 
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Ha ocHopannu (8) 


q m 


° 8 v Is 
Cyer = (Og) (9) 
Orcioza ompemenaetca ycrotiunpad jana MEPTBOH 3bI0n: 
| oie SL 
a Csytgt (5 | (10) 


JlerKO BUeETh, YTO TPH A<dyer, C<Cycr Mpapad yacTb (8) nosoxKU- 
‘TelbHa. SHayHT, COOTBETCTBYIONIaA MHA MepTBOM 3bI6u MOMKHA Hapa- 
(cTaTb 2O TeX NOp, NOKa OHA He AocTurHeT ycTohuuBoro 3Hauenus (10). 
‘Hanporus, mpu > d)ycr, € >> Cycr MPaBad yacTh (8) craHOBUTCA OTPHLaTevIb- 
HOH. SHaunT, MHA MepTBOH 3bIOM 30e€cb OWKHA yORIBATb, cTpeMACb 
-K TOMY #e ycToHuMBomy 3HaueHuio (10). 

Tlogctasum B (10) uucaoBble BeAMUMHEI YU Mm, HalieHHbIe HAMM OMDIT- 
HBIM NyTe€M IPM pa3JIMUHbIX CKOpocTax V BeTpa, coO3qaBulero BOWHHI Me- 
‘pea mtuntem. Torga nomyyuM caleqyloulue (pasyMeeTCH, HETOUHDIC) 3Ha- 
4YeHHA JIA OTKPbITOrTO MOpaA: 


| V= 8 10 13 47 M/cex 
Ayer =27 96 96 120 u 


Oxu BeCbMa MIpaBAONOROOHbI, HECMOTPA Ha YIIPOMWeHHHIe ONyuenus, 
wexKabiluue B OCHOBe BEIBOZa (10). C oqHOh cTOpOHBI, UpH 3TOM BHIBOLE 
CuHTaOCb, YTO Y NOCTOAHHO IpM KaxK TON 3aqaHHOl «mpenucTopuu 3b10n); 
B MeHCTBHTeCJIbHOCTH Y JOJ2KHO YMeHbIUaTbCA C TeYEHHEM BpeMeHH IIpH 
mTune. C Apyroh CTOPOHbI, m TORKe CuMTAaMOCb MOCTOAHHBIM; B JeHCTBH- 
TEJIbHOCTH M jJLO2KHO YMECHbINMATbCA C TEUCHHEM BPeCMEeHH, TAK KaK BOJIHbI 
He TOIbKO CTAHOBATCA BCe riaKe, HO H BCe OONbINe NpHOmMxKaloTcA NO 
dopme K TpOxonse, OT KOTOPOH OHH 3aMeTHO OTAHUAIHCb BO BPeMA CBOeTO 
pasBuTHuA NOX MelictBuem BeTpa. O6e norpeliHOcTH B3aHMHO KOMIICHCH- 
PpyloTcd, HO TOMbKO NOC€ MHOFOUMCCHHEIX M3MepeHHH B NPHpOHBIX 
YCJIOBHAX MOXKHO OyeT CYLHTb O CTeNeHH NOAOOHOKH KOMMeHCAMH. 

Tenepb octTaeTca elle ONpeeAHTb: KaK H3MCHAIOTCA BO BPeMeHH JIH- 
HbI BOJIH MepTBOH 3bIOu, CTpeMaACb K ycTOHuuBoMy 3HayeHut0 (10). Ecte- 
‘CTB€HHO HCKaTb 3TOT 3aKOH B OOOOMeHHOH gopme, oTBeyalomjeH KaKHM 
yrOMHO 4aCTHBIM 3HaveHHAM YU m. B cBA3M C TaKHM TPeOOBAaHHeM IIpH- 
meTca BMecto (8) 3anucaTh AuddepenmMatbHoe ypaBHenne AAA Oespasmep- 
‘HBIX BemM4HH. B ucKomMoe ypaBHeHve BMeCTO CKOpocTH Cc BOK TET 


| ee (11) 


‘Bmecto Bpemeuu ¢ BHECeM B HETO OespasMepHYI0 BeMUMHY +, KOTOpad CBA- 
3aHa CO BpeMeHEM NOCPpeACTBOM COOTHOIMeHHHA 


(4g2v)'/2 


ic o} ins 
m5” 

Tlocae mpocrsrx mpeo6pasopanui BmecTo (8) nomyyaeM ypaBHeHHe, 
B KOTOPOM TlepeMeHHbIe TOKE pa3seAAIOTCA: 


OAD i! (13) 


{— x 


t — 
— == 


GOK: (12) 


Ero uuterpal 3anMmeTca B opme: 


4 ih ba se os 4 2% +14 G 
c= xt Gln ae + yg arcs a te Ue 


Sli 


| 
Berwunna + OTcuMTEIBAeTCA OT MOMeHTA HacTyHweHua wiTHIA. Cren0Ba; 
TCJIbHO, MOCTOAHHAA HHTerpalluu t paBHa TOMY 3HaAYCHHIO TpexyeHHOH 
(yHKiwH B Mpapoh uactu (14), Koropoe nodyyaeTcA MpH NOACTAHOBKE 
B (14) sHayveHua x =x». B cBow o4epedb, 34€Cb X) OTMENACT, YEMY PaB- 
HANOCb OTHOUICHHE CKOPOCTH BOJH B MOMEHT IIpeKpallleHua BeTpa K CKO} 


pocTu ycToliuuBoH MepTBOH 3bI0n. 


a) 
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j 
Puc. fl 
Bpruucaus no (14) sHauenua t, COOTBeTCTBYIONMe pa3JIM4HbIM 3Haye4 


HHAM X, IIpH 5 Pa3HbIX HauaJIbHbIX YCJOBHAX, MbI NCPeMIH OT BeJIMUHH - 
K BedMUMHaM Oosee WMHTCPeCCHBIM: K 3HAYCHHAM 


ae (15 


Ayer 


B pesyaptate OblmM NOCTPOeHbI KPHBbIC H3MCHCHHA JJIMH BOJH MeptT- 
BOH 3p160u, BOCHpousBemeHHbIe Hapuc. 1. Syecb TOxXe B3ATHI 5 Pas IMUHDIX 
HauvaJIbHbIX YCJIOBHH: B MOMeHT IipeKpalleHHA BeTpa, JJIMHbI BOJIH cocTaB. 
JAM, COOTBETCTBEHHO: 0,25; 0,50; 0,75; 1,254 1,50 of AauHE! ycTohunBon 
MepTBOH 35I0n. } 

Tlonctapus Bs (12) sHayenua vy u m, HaliMeHHbIe M3 OMNBITOB, JerKo 
ONpeeHTb MacuITaO BpeMeHH. BooOmje ropopsx, OH TaKOB, 4TO NpoTA- 
*CHHOCTb J\HarpaMMbI puc. | yKaqplBaeTCA B PaMKaX HECKOJIbKUX YaCcoB. 
ITO XOPOMIO BAKETCH C HEMOCPEACTBEHHHIMM HaOJIOMCHUAMH B OTKPbITOM 
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BHO@®H3HKA 


Pr. H. PAYTHAH u B. Il, COJIOBbEBA 


BJIMAHHE CBETJIOTO OKPYSKEHUSH HA OCTPOTY 
UBETOPA3JIVYEHHSA 


(ITpedcraérexo akademuxom A. H. Tepexunoim 3 I 1954) 


Il. Hame spenne paOoTaeT MOYTH HCKIIOUNTebHO B yCJIOBHAX, KOA 
Tole KOHIMCHTPHPOBaHHOPTO BHHMaHHA OKPy2KeHO (OHOM, KOTOpHIii Bcerja 
MOXKET CYILCCTBEHHO OTJIMYATbCA OT Hero H MO UBeTHOCTH, H MO ApKOcTH. 
Mexyly TeM BJINAHHe Takoro (oHa Ha OCTPOTY I[BeTOpa3mMueHUA H3yYasIOCb 
fOUeHb MAJIO; MOXKHO YKa3aTb TOJIbKO Ha paboty Iléncdempgepa 1933 r. (') 
HW Ha onyOMKOBaHHy!0 B 1952 r. pa6oty Bpoyna (7). B pa6ore Paiira no 
}4cCJlIeMOBaHHIO OCTPOTHI WBeTOpasiHYeHHA (°) ObIIO HCMOUb30BaHO YepHCe 
OKPy2KeHHe WeHTpaJIbHOrO NOvIa, B TO BpeMa Kak Max-Ayam (*) mpumMeHua 
‘Oemoe OKpyxXeHHe pasmMepom 45° mp WeHTpasbHOM Tome B 2°, PesyapraTpi 
)oOouxX aBTOpOB, OAHAKO, He COMOCTaBHMbI H MOTOMY HHYeroO He JaloT B OT- 
)HOWeHHH paccMaTpHBaemoro Borpoca. JlaHHble pa6oTH Crafiuica (5) Takxe 
‘MaJIO IIPHPOHbI, TAK KaK B efO OMbITAX UPMMeHAJIOCb KpaTKOBPeMeHHOe 
(0,06 mMuH.) mpeqbaBJieHHe IeHTpaJIbHOPO IIOJIA, CBOeOOpa3HO H3MeHABILIee 
)XapakTep ABJICHHH. 
| 2. B HallleM WCCJIEROBaHHH BJIMAHHA (OHA Ha OCTPOTY WBeTOPa3sTHYeHHA 
/ObIIO TIPHMeHeCHO IWeHTpadbHOe Mose B 4° pH ove, NpocTHpaBemMca He 
MeHee, uem Ha 60°. LleHrpambHoe movie HU POH MOrJIM ObITb WeCTH UBeTOB: 
S6eloro, KpacHoro, %*KeJIToro, 3eeHoro, CHHero HM TypMypHoro. CoorTsBercrTsyio- 
UlMe HM KOOPAHHATHI IBeETHOCTH X, y IpuBoLATCH B Tao. |. 


Ta6Oauna 1 


ibys ey Tr rel Koy, Aare 4 
Koopyuuarol 
IBeTHOCTH 1, Bewpi 2. S3eneHblat 3. 2Kerrpiat 4. Kpacupiat 5. Cunnn °. Ilypny pup 
fee. <1 0,353 0,289 0,537 0,658 0,158 0,469 
2) 2a 0,341 0,535 0,405 0,299 0,116 0,274 
(LIpeT KOHTp. 4 4 5) a | Oe oe 
oua Kpacupii| Kpacuplii Cununt 3enenpit | KeatTpik 3eneHbiit 


| Bp uccwesopaubl culeyioue WATb KOMOnHalMH (WeHTpadbHoe To- 
ime — pon): 1—wentpambHoe none sapKocTu By upu *oue HyAeBOH APKO- 
ctu; I] — uenTpambHoe nose M OH OAMHAKOBbI MMO APKOCTH, M MO WBeT- 
aoctTu; II] —yeurpambHoe nove c aApKoctbi0 By M C UBeTHOCTbIO TAKOM Xe, 
KaK uM y :oHa, MMeIOMero, OLHAKO, 3HauMTeAbHO Oouee BEICOKyI0, 4eM By, 
apKocTtb Bg; IV —wenTpambHoe nose HM OH KOHTPAaCTHO Pa3HOUBETHEIC, 
40 OJHHaKOBBIe NO ApKocTu; V— WeHTpatbHoe Mose HW oH UMeIOT TE XE, 
4qTo uw B cayyae IV, koHTpacTHpylommMe Apyr Cc ApyroM MUBeTHOCTH, HO 
ale pH 3TOM (POH 3HaAYHTeAbHO Apye WeHTpabHOTO NOMA (By > Bi). 
_ B padore 6b ucnowb30BaH paHee ONMCaHHBIA npHoop (°) — CABOCHHDII 
rpexuBeTHbI KoAOpumetp. JAA OCyUlecTBCHHA Pa3SHOUBCTHbIX (pOHOB 
DOLIUHEI TpyOuaTHi OKyAAp Obl 3aMeHeH CMelHatbHO U3TOTOBJICHHDIM 
cpymesunnpm. Ilonoctb ero Oblaa oKpameHa B NepedHeH cBoeH Yactn 
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'B OCI WBeT, B TO BPeMA KaK NOM0BUHA, OnMxKaliniad K rla3y, B YepHbIii. 
B nosocth oTKppiBatuch. 5 narpyOKoB c aammouKamn, KOTOpbIe M CO3sa- 
Ba OCBelleHHe POHa BOKPyr WeHTpabHoli, ohbopmasionell nore 3peHuH 
Auadparmpr. Ilepexq aammouxamu nomemasuch CBETOMMIbTPLI, ONpeqeAB- 
me Ty WaM Apyrylo wBeTnocth doua. Aan Toro urTo6pl wa oKyaapuoli 
JMH3e€ HE MOMyuarocb pe- 

@JIEKCOB, KOTOpple Hakwa- & ay 
 AbIBaIMChb ObI Ha WeHTPab- 

Hoe Tome, pasGaBaaa ero hee 
WBeT, 9Ta MIHH3a pacnoma- 8 Q 
-TaeTCA B WHPOKOH TeMHOLi 
TpyOke, coeqHHeHHOH 2xxKe- ! 
CTKO C MOJOCTbIO OKYIApa 75 I 
4M BABHraeMOH B COOTBeT- 
CTByIOWMH NaTpyOoK ua 
“tmpuoope 41a joKycupoBKu * 
JMHuA pasqesa B KyOuKe. 

H3MeHeHue APKOCTHBIX 5 0 rr 
COOTHOWeHHH  WeHTpab- 
HOrO 01d HW OHA WpOH3BO- 
AMIOCb pH NMOMoOUM HeH- 
TpaJbHBIX CBETODHIbTpoB, 
MOMCWaBLUIUXCA Nepex amM- 
NO4KaMH, BMeCTe C I[BeT- 
“HBIMM CBeTOpuAbTpaMu. Ap- 
-KOCTb I@HTpadbHoro noma 
U3MECHANACb NO BO3MO%xXHO- 
CTH Masio. 
 CHyxeHHa ApKOcCTH o- 
Ha MpOTHB WeHTpabHOoro 
‘MOJA He MPHMeHANOCb, Tak 
‘Kak B cuayuae I yxe 
HMeeTCA HaIMIO MaKCcH- 
MaJIbHOe 3aTeMHeHHE (oua 
(By =0), ompenesaronree 
NpeAebHHIH sppextT sToro 
BOAR. Puc. 1 

Ha0oeHHuaA BeJHCb 
OMHUM HaOsIOaTeeM Cc 
HOPM@JIbHbIM I[BETHBIM 3PeCHHeM H CpeHeH OCTpOTOH UBeTOpa3IMYeHUA. 
Takux JaHHbIX JOCTATOYUHO, YTOOKI BLIABUTb CYWIECTBYIOWMe 30eCb THMHY- 
HbIe TCHCHUMH. 

Tlopamok HaOm0,eHHH ObIN TOT 2%Ke, YTO HM B NpexHuX HauIMx paoo- 
tax (°). Jlaa Kaxkgoro Moporoporo aaaAunca ompesedauuch 12 TOueK ero 
o6Boma (Ha 6 guamMeTpax), Kak ad W3 KOTOPbIX HaXOWHNaCb U3 5 OTCUeTOB 
MO BEPTHKaIbHOl M TOPH30HTabHOM WIKaaM KOJOpHMeTPa Ms U mr (°). 
Takux ompeereHu a0unca Wpo“3sBosH0Ccb 3 C OOAbIIMMM MpomMexyrT- 
KaMH M@xK Ty HAMM. TaKHM OOpa30M, KaxK hI MOPOroBbl auc ycTa- 
HaBaAMBaics no 180 orcuetam m, H my. JlanbuelimmmmMu mnepecueTamu 
K UBCTHBIM KOOPJMHATaM KOJOpuMeTpa NOMyUaIHCh IAAHICH K, 3. 

3. B ra6a. 2 maetca oOmlad CBOUKa NOKa3zaTeweu; 30eCb WA KaxK MOTO 
upeta H KaxkOoli KOMOMHalluu (M0me —QoH) MpHBOAATCA ApPKOCTM TOJA 
u dona (By, Hu By) HM COOTBETCTBYIOWIHE OCBEM[eHHOCTH Ha ceTUaTKe 
(E, u Ey), a Takxe oTHomeHHe Ey / Ex. 

Ha puc. | npemcTaBJeHbI Ha MOCKOCTH K, 3 WBeTHOTO TPCyrOJbHHKa 
Ao, So, Co MOpOroBble I/IMUCHI, NOYYCHHBIC TA Kaw MOTO H3 6 BbIOpaH- 
HbIX I[BeETOB B YCJIOBHAX 5 yKa3aHHbIX paHee KOMOuHAaMH Poua UH IWeH- 


TPpaMbHOTO NOMA. 
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| 
Ceowka pesyipTaToB mpuBogutca B Tada. 3. Srech AAA KaxKLON Hi) 
5 KOMOMHAaUMA YKaSbIBaIOTCH CIE MYIOWe LaHHble 65 / 64 — OTHOMMEHHe JIU 
6orbwol Hw Mao ocH 9samumca; 5/(%6) —OTHOWeHHeE OOUbMIOK OCI 
WaHHoro 9uuunca K OombMIOH OCH 9ANMMCa, NOWyYeHHOrO B YCJOBHAI 
I]—camoli onTumabHoll KOMOHHAaIHH, T. €. IPH OMMHAKOBOCTH ona | 
mo0uAa: Oy /(S«)ir — TAKOe 2K OTHOWCHHE AIA MaJIbIX OCeH. | 
MaxkcnmaibHoe BcTpeyaiomeecn B TaOm. 3 3HaueHHe 4/6;; PaBHO 3ye 
(man Oenoro peta L[,, Kora HMeeT MECTO OCOOeCHHO KOHTpacTHad KOMOK 
HauHa V). Smecb oH B 5 pas apue WeHTPabHOrO MOA, a CoueTAHME 
WBeTOB — Oeubllt u KpacHbii. B cpeqHemM KoMOHHauNA V xapaKTepHsyercs 
YBEJHYEHHEM Pa3MePOB I/IAIHICOB MPHMepHO B 2 pasa. 
KomouHauna IV, Korgqa OTCYTCTByeT KOHTpacT NO APKOCTH HW HaAHIC 
TObKO Pa3HOIBeETHOCTh NOTA HW (oua, WaeT HECKOMbKO MeCHbIUHH poc 
MOpOroB: B MaKCHMyMe (NypnlypHbIt — 3e7eHbIH) HMeeM 2,8; OCTaIbHbIe WBE 
Ta B cpeqHem jaioT 1,7 u MHHHMaJbHO 1,3. | 
KomO6unauna III], Korga ofHOUBeTHBIe (OH UM NOWe OTMMYAaIOTCA Apyl 
OT fpyra TOwbKO nO spkoctu (By:By=4--9), XapakTepu3yetca eld 
MCHbIIMM 3aBbIIeHHeEM MOoporoB — He Ooviee YeM B 2 pasa, B Cpe AHEM KE 
B 1,5 pasa. HanOoubmree yBemuueHue nopora qaeT 30eCb Cayyah: mypnyp 
HbIM HIM KpaCHbIH WH 3eJICHbIH; HaHMeHbINee 3HAYeHHeE aeT COYeTAHH 
KeNTHH — cHHuH H HaObopoT. 


Cpenu aHHbIxX Aa KoMOuHanHu II o6pamaeT BHMMaHHe acre 


cuHero Beta. Secb HaHOouIee OarONpHATHHIM MOMCHTOM OKAa3bIBaeTC 
nowHOe ycTpaHeHHe doua*. 
KomOunauua I gaeT MaKCHMaJIbHOe 3aBbIINeHHe Nopora He OombUIe 14 
B cuy4uae NypllypHoro wBeta uv HaumeHbiee 1,1 Aaa xKeMTOrO WBeTA. 
4. W13 Bcex STHX WaHHbIX MOXKHO YCTaHOBHTb, KaK O6ULee NpaBuso (c z 


HMM HCKJOYCHHeEM JIA CHHero WBeTa), UTO ONTHUMAAbHEM COUeT A: 
HHEM, MawuULHM HAUMECHHSUINE NOPOTH LBeTopa3zlAunye 
HHUA, ABMAeCTCAH MOMHOe COBNaReHNe HOHA C WeHTpadb 
HbIM MOJe€M H MO WBeTHOCTH, H MO APKOCTH (pH OobUIMX sApKOCTAX 
3Toro toHa). Tlostromy manuple cayuasn II u B3ATbI mpH cocTaBseHHu Tabu. 3 
KaK COOTHOCHTeJIbHBIM MacuiTa6. 

C mpyrok cTOpoHbl, OOWIMM ABJIGHHeEM MOXKHO CUHTaTb, YTO BLU AHH 
Pa3SNHUYUHBX HCCIeCLOBAHHHX YCIOBUH HAOMIONCHHA OKA2- 
SbIIBaeTCA CPAaBHHTeC€ALHO CAAOHM H HE MepexoqnT HU B ORHOM 
culyuae 3-KpaTHOPO 3aBbILICHHA MOPOrOB TpOTHB UX MHHUMAaJIbHOM BeMUMHb 
B Caygae KoMOuHamHH II. 

MoxHO OTMeTHTb TakxKe, UTO OTHOMeHHE %/o%, COxpaHaeTcs 
ROBONbHO NOCTOAHHBIM MPH BCeX KOMOMHAIMMAX IA OMHOPO u TOrC 
*Ke WBeTa WeCHTPabHOTO MOJIA, T. cC. IT MHNCH NOYTH He MeHSA1O7 
cBoeH POpPMHI. 

PesyJIbTaTbl Halle paOoTbI ycTaHaBJIMBAaIOT akT BbICOKOM ycTOHHBO 
CTH OCTPOTHI IBeTOPasJIHYeHHA, BECbMa MaJIO 3aBUCAIILeH, KAK OKa3bIBaeTCA 
OT BH3yaJIbHOK O6cTaHoBKH. J[O cux Top B STOM OTHOIICHHH He CyILecTBO 
BalO Kakoro-1H60 OMpesesleHHOrO CyKeHuA, CKOpee Mpemnomaramoch, un 
MOryT CKa3bIBaTbCA BeCbMa CYIJeCTBeHHbIe BNAHHA. PesymbTaTH pa6orTE 
SHAUHTeEIbHO PaclIMpAIOT OOJIACTH MpakTHYeCKONO MCMOUb30BaHHA ToyueHr 
HbIX HAMM paHee JaHHbIx (°) mo ocTpoTe IBeTOpasMUeHHA. 

Tloctynuao 
29) X11 41953; 
LUMTHPOBAHHAA JIMTEPATYPA 

1W. Schonfelder, Zs. Sinnesphysiologie, 63, 228 (1933). ° W. R. Browrt 
JOSA, 42, 837 (1952). * W. D. Wright, Proc. Phys. Soc., 53, 93 (4941); Researche 
on Normal and Defective Colour Vision, 1946, p. 173. 4D. L. MacAdam, JOSA 


32, 247 (1942). © W.- S. Stiles, Proc. Phys: Soc? (London), 58, 41 "(1949 
‘TT. H. Paytaan, JAH, 92, 943 (4953). 


* Crenyer fotmeTuTb, YO TakOe xe ABIEHNe OOHApyxKUNOCH B ONbITAaxX Bpoyna (2 
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Jloknann AKkanemuu Hayr CCCP 
1954. Tom XCV, N 3 


KPHCTAJJIOLPA®H A 


B. HW. APXAPOB u CABHP MAPJIEINEB 


| CBOEOBPA3HAS TEKCTYPA POCTA, BOSHMKAIOLUAS 
TIPH PEAKWHOHHOK THOSY3HH B CHCTEMAX Se — Cu H Te — Cu 


(ITpedcraszexo akademuxom H. II. Bapduroim 19 XII 1953) 


CkOpocTb PpOCTa KPHCTaJWIOB eCTb AHH30TPOMHOe CBOMCTBO, H HalpaBuie- 
‘Hue MAKCHMAJIbHOM CKOPOCTH pocTa JIA KpWCTaJWIOB JaHHOrO BeLLIeCTBa eCTS 
BMONHE OllpekeIeHHOe KPHCTaorpauyeckoe HalpaBsmeHue. Ilosromy, Haun- 
)Hasl C HCKOTOPOMO MOMeHTa HapacTaHHaA CJIOA BelLeCTBa, KDUCTasM3yI0NIe- 
'rOcd Ha HHeEpTHOH TBePpAON NoAKMawKe, B STOM ClOe ycTaHaBJHBaeTCa KPH- 
<TasuorpapuyecKkad TeKCTYpa, HMeHyeMaa OOBIUHO TeKCTYpOH pocTa. Oco6exH- 
HO XOpOlO opMupyeTcA TeKcTypa pocTa B HapyxXHOM Cjloe MpOMyKTOB 
-XHMUYCCKOH PeaKIMH, MPOWCXoOAAUeH MyTem AHNddpy3un BellecTBa TBepRol 
MOMKIALKM CKBO3b CJIOH MPOAYKTOB peakKIHH Ha erO HapyKHY!O MOBepXHOCTb. 
Tak OOCTOHT [eJ10, B YaCTHOCTH, IPH BbICOKOTeMMepaTypHOM OKHMCJIEHHH pasa 
)MeTassi0B ('). 

. Hamuune TeKcTyp pocTa B OKaJIHHe B OMHUX CIyUaAx HJIM OTCYTCTBHE UX 
'B MPyrHX MO3BOHeT BLIACHATb Me€XAHH3M HPy3HH B TaKHX poweccax. 
B 9TOM HalpaBJieHHH HaMU ObWIO MpeAMPHHATO HCCMeMOBaHHe MpOlleccos 
: peaKIMOHHOK AupPPy3HH pu BOsAeMCTBUM apoB ceJleHa MU TeJJlypa Ha TBep- 
f@yto Melb TIpH BbICOKHX TemuepaTypax © OOpa3s0BaHHeM Ha MOBePXHOCTH 
/MeIM CJIOd CeJIEHHOB VJIM, COOTBETCTBEHHO, TeJIypHqOB Meu. OOHapyxu- 
)NOCb, UTO STOT COM OblaqaeT CBOeCOOPasHbIM CTPOCHHeEM, KOTOPOe 3acJy*KU- 
/BaeT ocoOoro BHHMaHHA; HuxKe aeTCA OMMCaHHe HM UCTOMKOBaHHe 9TOrO 
' CTpOeHHA. 

| PeaxyMoHHad Wuddy3ua HaMH OCYILeCTBAIAaCcb B OTKAYaHHBIX WH 3alladl- 
HbIX CTCKJIMHHbIX AMITVJax; BHYTPH aMilyJIbl B BePpXHeH ee GaCTH MoOMelIlasIcu 
oOpazell Me—v, a B HHKHeEH YaCTH, Oe3 CONPHKOCHOBeHHA C HUM, MOpouioK 
cellena (uM Telmypa). AMMyJIbI BbI.epKUBAIMCb B JaOopaTOpHOW 2seKTpO- 
mea pu Temmepatypax 350, 450 u 500 (B onbirax c Se) u 600° (B_onti- 
tax c Te). Bpiqep2KKu cocraBJIAJIM OT 2 no 10 uac. aaa Se, oKo0 20 uac. 
i ass Te. 

, B pesymprate Bosfelicrpua napa Se (uu Te) Ha Medb BOSHMKam CJOi 
/NpOMYKTOB peakUMu, CTPOeHHe KOTOPOrO ObIIO Pa3s/IMTHbIM BO BHYTpeHHeH 4 
/Bo BHellHelH ero uacTax. B uacTu, WpuseraiwuleH K MeTaJIy, XOTH HU PbIX- 
low, HO GOoJIee HJIM MeHee CIIVJIOWIHOH, HMeJIMCb CpaBHHTebHO MeJIKHe KpH- 
cranauku. Hapy2xuaa xe 4aCcTb COCTOSa H3 JVIMHHbIX WrOOOpasHulx Kpu- 
cTaJWIOB, PACHONORKCHHbIX IPHOJM3UTebHO TIO panuycam oOpasua (0 Hop- 
MaJIM iK CPO IIOBEPXHOCTH), 6e3 B3aHMHOPO COMPHKOCHOBeHHA, Ha HOKOTOPbir 
‘paccTrosHuAx mpyr or Apyra. B meroM, oO6paszel Moce oMbira UMe BUA Mle- 
“Tou, IpHMeHAeMOM Jia YnNCTKH MpoOupoK (cm. puc. 1). Kak B Hapy KHOU 
«UeTHHUCTOH»® UacTH, TaK WM BO BHYTpeHHeH COM MpOMYKTOB peakIWMH Ode'ub 
HenpoueH WU JlerKO Ppa3aMbIBaeTCA, PaCCbINadch Ha OTMeJbHbIC KPHCTAJWINK 
MIM 1A CDOCTKH. OTAeJIbHbIe KPHCTAJIMKH M3 HapyKHOH YacTH MpemcTaBwe- 
Hu ia puc. 2 (Se) u 3 (Te). 
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IlpouspeneHHbld HaMH KaueCTBeHHbIi a3s0Bbih PeHTeCHOCTPyKTYPHbIk 
AHANH3 3THX COCR MOKa3asl, YTO OHH COCTOAT, COOTBeTCTBeHHO, U3 ‘pai 
CuSe usu CusTe, uTo BALHO H3 OM3KOPO COBNAaMeHUA peHTreHorpaduyeckHy 
JaHHbIX, MOJyYeHHbIX HaMH, C HMeIOWMMMCA B JIMTepaType WIA STUX (paz 
(2, 3). 1a CusTe mapaMmetp a nomyunsics HECKOJIDKC 
MeHbIUe, MapaMeTp C HeCKOJIbKO OovIbllle, YeM MIG 
JMTepaTYPHbIM JaHHbIM. 

OtyelbHble Ooee KpyMHble wro/buaTble KpH 
CTaJIIMKH H3 HapyXHbIX cyI0eB OOpasloB MccuJe 
JIOBaJIMCb HAaMH TIO MeTOY BpallleHHA KpHCTAaNi 
Jia (cbeMka B styuax KCu). Bo scex cayyaax oKa3ai 
OCb, UTO HIJIbl OPHEHTHPOBAHbI CBOeH OCbIO TIO KPH: 
cTasorpaduyeckoMy HampaBpaenuro [110] pemerKr 
CuoSe wm [010] pemetku CusTe, coornercTBeHHO 

Ha puc. 4 qaHa THIHYHaA peHTreHorpaMMa Bpa- 
W€HHA HPOMbYaTOTO KpHcTasa CuySe. Hexkoropo 
pasMbITHe THPDPpakWHOHHbIX MATCH BAOIb OKPyKHO: 
cTH yleO6aeBCkoro KOJIbILa MOKa3bIBaeT, UTO HYVIb: 
IIpeCTABIAIOT COOOM He MOHOKPHCTAaJJIbI, a CpOCTK 
WJIM TY4KH We HECKOJIbKUX CylerKa Le3OpPHeCHTHPOBAaH- 
HBbIX, HO MIpPHOJIH3HTeEIbHO NapaJVJIeJIbHbIX HPOUbUATHI 
KpucTaJIMKoB. Takoe cTpoeHue HrJI 3aMeTHO HM Tp 
BH3YaJIbHOM UCCIe€LOBaHHH UX MO MHAKpocKoMOM 
Bokopble MOBepXHOCTH MII CuyTe OObIUHO rulayKuie, 
6ylecTALHe; y UTI CusSe aACHO 3aMeTHa TeHCHILM 
K J@HApHTooO6pa30BaHuto (cM. puc. 2). 

Mobi movlaraeM BO3MOXKHBIM OObACHHTh HaGJIO 
T€HHOe ABJICHHe CICLYIOWHM oOOpasom. Kpucras 
CupSe u CusTe o6s1anaioT, MOBMMMOMY, CHJIbHO Bbi 
paxXeHHOU aHH30TpoMHen cKOpocTu pocta. Ilostom\ 

Puc. 1 Te H3 M€PpBOHAYaJIbHO BOSHHKIUUX 8apOsIbIIeH, KOTO 

pble OKa3aJIMCb OPHeCHTHPOBaHHbIMH KpHCTaorpa- 

(pHuecKHM HalipaBJIeHHeM MaKCHMAaJIbHOH CKOpOCTH pocTa NO HOpMaJu «Ki 
«<MonkKalke», CBOOORHO BbIPacTaloT B PaWabHO PpaclOIO*KeHHble HTVIbI,| 
TOrMa KaK 3apOMbIIUH, OPHCHTHPOBaHHble STHM KPHCTaJMOorpaduyeckuM Ha-+ 


Puce. 4 


MpaBJeHHeM MOM yrmamMu MeHbute 90°, ocylecTBIaa cBOH urmoo6pa3Hntit 
poct, BCKOpe %Ke BCTpeualoT Ha CBOEM ILYTH ApPyrue KpUHCTaJVIbI U, yMupascb 
B HHX, IpeKpalllaioT CBO JaIbHeHwMH pocT mo ocu. IB cumy xe pesKol aHu- 
30TPONMM CKOPOCTH POCTa 3aTOPMOXeHHbIe KOPOTKHe (HaKJIOHHO pacmos0- 
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K cmambe B. H. Apxaposa u Cadupa Mapdewesa, cmp. 517 


Puce. 2 Puc. 3 


K cmambe A. A. Kpacnosckozo u I. [1. Bpuna, cmp. 611 


Puc. 2. Kpuctaiapt xsopoduana, moy- 

YeHHbIC H3 JIMCTbeB KJleBepa: a— mepe- 

KpHCTaJIN30BaHHbIe MWOCe pacTBOpeHHA 

B 50% a«-nHKOMHHe; 6 — llepeKpuctTaJsu- 

30BaHHbIe MOCJe alleTOHOBOH OOpadoTKH 

HM pacTBopeHua B 90% a-nHKOUHHE (0e3 
6enKoB). $00 


ET. 95, Ne 3 


KCHHbIe) HPIbl Ca6O paspacTalorca B J{pyrux HalpaBseHuax, U Mpouecc 
IPOMOMKaeTCA OarokapA 3apoxXMeHHIO M POCTY HOBbIX KPHCTAJNKoB. 

CpeqH MHOxKecTBa ObICTPO 3aTOpMaxuBaiolluxca (H MOTOMyY MeJIKHX) 
[AKJIOHHBIX KPWCTaJIMKOB, OOpasylOWHX MpHseraioulyio K MeTaJWIy wacTb 
JOA MPOAYKTOB PeaKIHH, B OTCJIbHbIX CpaBHUTeJIbHO peKO pacmomox*KeH- 
ibIX YUACTKAX OKA3bIBAIOTCA KPUCTAJJIMKH, OPHeCHTHPOBaHHble HallpaBseHHem 
AAKCHMAJIbHOM CKOPOCTH pocTa paqHvadbHO u MOTOMy GOecmpensTcTBeHHO pa- 
TYlIMe B STOM HallpaBJleHHH HM WpHoOpeTarouine PopMy AMHHHBIX pewKO U 
[PHTOM Paj\HaIbHO pacMOJIOXKeHHBIX HT, OUCH MeJCHHO YyTOIIUMAIOUHxca. 
ITUMH OGCTOATEIbCTBAMH H O6YCOBJeHO Ha6sOeHHOe CTpOeHHe COM MIpo- 
(YKTOB peakIUH. 

B wccleoBaHHbIX Clyuanx HallpaBseHHeM M@KCUMAaJIbHOM @KOPOCTH po- 
Ta B pelleTKe CusSe sBasaeTcaA KpuCTamorpaduyeckoe HampapseHue [110], 
| B peuteTKe CueTe [010]. 


VMucTuTyT u3HKH MeTaJOB [octynua0 
Ypanpcxoro dbunnana Axagemuu Hayxk CCCP 19 XII 1953 


LHTHPOBAHHASA JIMTEPATYPA 
1B. MW. Apxapos, Oxnucaenne MetTaii0B Mp BbICOKHX Temnepatypax, M., 1949. 


PeRaniis, Zs. phys. Chem., (B), 32; 157 (1936) 3H. Nowotny, Metallfor- 
chung, 1, 40 (1946). 
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Hoxnagn Axagemun Hayx CCCP 
1954. Tom XCV, N 3 


KPHCTAJIJIOT PA®HA 


A. H. BYBJIHK 


IJIEKTPOHOTPA®HYECKOE HCCJIEMOBAHHE TOHKHX MJIEHOK 
CEPEBPA 


(Tpedcraszexo axademuxom H. B. Beaoeoim 21 I 1954) 


B pane pa6or (1%), ppinouHeHHBIx 3a MocmenHee Bpema Ha Kadempe 
DU3HKH TBepforo Tesla XapbKOBCKOrO yHuBepcuTera, ObIIO MOKa3aHO, YTO B 
OHKHX II€HKaX MOXKCT HMETb MECTO (a30BbIH Nepexoa Cc U3MeHeHHeM TO.I- 
IHHbI. Jit HEKOTOPbIX MeTAaJJIOB HaOJOZaJOCb, YTO HUKEe ONpPeMeeHHOL TOI- 
IHHbI B IWI€HKe OKa3bIBalOTCA YCTOMYMBLIMH TakHe MOAMuKaLMA, KOTOpHIe 
, MACCHBHBIX OOpasilax HOO BOBCe He BCTpeyalwTcA, HOO ABAAIOTCA ycTOr- 
MBbIMH JIMLUIb MpH BbICOKOH TeMMepatype. 

TepMOZHHaMHYeCKH JIA KaxKOrO OObeKTAa BO3MO%KHA KPHTMYeCKaA ToOUI- 
uMHa (asoBoro Mepexosa: 

Q, — 2, 
Pega Fae 


[es 


me Q; u Q2—MoBepxHOcTHOe HaTaxeHHe, a F; u Fo — cBOOOHbIe JHEPruu 
Byx (pas, eclH cyulectByeT casa 2c Fo > Fi u Bg=— Fy + ae Fy + 2 : 
IpHOMxKeHHEIN pacueT pH NOMOWLM STO POpMyJIbI NOKa3biBaeT, YTO MA 
AHHOrO MeTaJa B MJICHKe TOJIMIMHOW HHKe KPUTHYeCKOH MOMKeT NOABHTHCA 
asa, UMelOlllad CTPyKTypy ¢ Oowee MJIOTHOK ymakOBKOU, 4YeM B MaCCHBHOM 
O6pasue. OO6pazoBaHHe a3sbl, HMelOUeH CTpyKTypy € MeHee IIOTHOH yma- 
OBKOH aTOMOB, 4eM B MAaCCHBHOM OOpa3ile, MaJIOBepOATHO, OKCHepHMeH- 
aJIbHbie (aKTbI B CJy4ae HUKeIA WH BaHaMA COrlacyloTCA C 9THM 3aKJII0- 
eHHeM. 

Kpome Toro, B yKa3aHHbIX paOoTax BbIACHeHa 3a4BHCHMOCTb KPHCTaJJIH- 
ecKOH CTPyKTYpbl OT yCOBMM NOMyYeHHA MIeHKH (MIOTHOCTH MOJIeKyJIAPHO- 
) myuKa, TeMMepaTypbl MosNOxKKA, TepMuuecKOH oOpa6onKku oOpasiza). 
[pemcTaBsIneT MHTepecC MpoBepKa CIpaBeAJIMBOCTH YCTAHOBJICHHbIX COOTHO- 
ICHHH DJIA Mpyrux OGbeKTOB. 

B wactostleli 3aMeTKe cooOmalorca MaHHble JJIeKTPOHOrpaduyeckoro UC- 
MeOBAaHHA TOHKUX IJIeHOK CepeOpa, y KOTOPOrO, KpoMe HOPMaJIbHOM rpate- 
SHTPHPOBaHHOM pellleTKH, yxKe paHee OOHAPyKUBallacb TeKCaroHaJIbHaA Pe- 
leNKa B TOHKHX TeHKax (‘*). 

QAeKTPOHOrpaMMbl TMOJyGaMMCb OT TOHKMX MIJIeHOK, OCBOOOMKMCHHDIX OT 
LWIOKKU, METOMMKA MPMPOTOBJeHHA KOTOPbIX OblJla paHee ONMCaHa Ce). 
cCleqoBalacb CTpyKTypa MuleHoK CepeOpa B 3aBMCHMOCTH: a) OT CKOPOCTH 
sapeHua u 6) TONWHHEI neHKu. Kpome Toro, MpOusBOMach TaKxKe Tep- 
uuecKad O6paboTKa O6pa3sloB MyTeM HarpeBa HeMOCpeCTBeHHO B JeKTPO- 
pace. TouuMHa WIeHKM ONpeedamach pacueTHbIM MyTem (5) mo .aHHbIM 
BeluBanua. [id MpHroToRAeHua MIMeHOK IIpHMeHAOCb CcepeOpo cocTaBa 
19% Ag (mo RaHHbIM XHMH4eCKOrO aHasusa). , 

Ha 9eKTpoHorpamMe (cM. puc. 1) OT MeHKH TOVJIIIHHOM DAVOS CCM, 


WIYYCHHOH OUCHb MefVJICHHBIM McrapeHvem (KpymuHKa cepeOpa B 1,4 mr 
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ucnapslacb B TeyeHHe 4—5 MUHH.) Ha XOJOMHYIO MOMMO*KKY, Ha6M0 Las 
CHJIbHbIT (POH H HECKOJIBKO OUCH CaObIX JHHHH. A 

Harpes WleHKH MpHBOAMA K H3MeHeHHIO AM)pakUMOHHOM KaPTHHE!, B 
3yaJIbHO Ha (syOpeclHpylolleM 9KpaHe 3aMeyaJIOCb YMCHbINeHHe oua up 
MOBDIINeHUH TeMMepaTypbl H H3MeHeHHE pacMOOKeHHA, a TAaKKe HHTCHCHI 
HOCTH Wud@pakUMOHHBIX JIMHHM; HeKOTOpble JIMHHH HCdesaIH, a OCTABIUHeC 
CTaHOBMIHCb 6oslee HHTCHCHBHBIMH. OJIeEKTPOHOrpaMMa, MOJyueHHaA MOC 
HarpeBaHua OOpasiia Ao Temnepatyppl ~ 400°, oOHapy2xXHusa KapTHHy, OTB 
UaIOULlyio TpaHeleHTpHpOBaHHOH pellenKe. OTa seKTpOHOrpaMMa MIpuBeser 
Ha puc, 2, B ta6m. 1 comep2KaTCA MeKIIOCKOCTHbI€ PaCCTOAHHA, BBINHCJE: 
HbIe 110 HavOoulee APKHM JIMHMAM 9JIeEKTPOHOrpaMMbl puc. |, a TakaKe pac 
3eKTpOHOrpaMmM puc. 2. 


Ta6Ouuna 1 


Pacu. anextp. puc. 1; LA = 35,93 PacuerT amekTp. puc. 2, L A = 35,93 

Ne Mutencusu. 27 dp A Ne MutencusH. 27 ds A | (hkl) asf 
il Oy. (e740. 3|) 7280 Sil 

2 Cua6. 30,4 ALA) 4 | Ou. cruapH. | 30,0 2,36 1414 4 ,0¢ 
3 . BO ee Dene CuubH. 35,2 | 2,04-| 200° |° 4,6 
4 Ou. cna6. | 41,9 hs Zih 3 CwJibH. 49,9 1,44 220 4,Q 
5 spy 49,6 | 4,45/ 4 : 58,4 | 1,23 | 344 | 4,68 
6 rear. 57,6 | 41,20 


Kak BuaHO Hu3 TaOu. 1, MOCTOAHHaA pellleTKH CepeOpa, HaliweHHaa f 
QJIEKTpOHOrpaMMe plc. 2, Takand 2e, KAK H B MACCHBHBIX OOpasyax (B Mp 
elax TOYHOCTH dJeKTpOHOrpaduyeckoro uccleqoBanua). Ha peutTrenorpal 
Me pic. 1 uMeeTCA HeCKOJIbKO JIMHHH, MOryUIMX OTBeYaTb KyOMYeCKOH fp 
meTKe Ag; ocTasIbHble Ke JIMHHH He MOryT ObITb MpHMMCaHbl STOK pellety 

IIpu ypemu4eHuH CKOPOCTH HCMapeHHA, COOTBeETCTBYIOUIeEM YMeHbIUeHY 
MpOMOMKUTeNbHOCTH JO 1—2 MUHH., IWIeHKH TaKOH Ke TOMMMHEI ~ 10% 
(He MOABeprHyTble OTKHTY) yxKe He OOHAPyKHBAIOT Ha 9JIEKTPOHOrpamM! 
CHJIbHOrO (OHA; NOABJIACTCA JIMIIb CHCTEMA Pa3MbBITHIX JIMHHM. 

CyJIbHbI (POH Ha SJIEKTpOHOrTpaMMe puce. |. H pasMbITHe JIMHHH 1 
YMeCHbUICHHH BPeCMeHH HCHapeHUA YKa3bIBaIOT, YTO MPH NpOMOMKUTeMbHOC 
ucnapeHia 1—5S MMH. NoJyueHHble MWI€HKH HaXOAATCA B HePaBHOBeCHOM ¢ 
cTrosHHH. JIvuib pH OblcTpoM ucHapeHuH (3a HeECKOJIbKO CeKYHA) HJM MOC. 
OTKHTa JIMHHM Ha 9JICKTPOHOrpaMMe CTaHOBATCA TOHKUMH. OWHako pacnos 
*KeHHe JIMHHH, MOlyyaeMoe B STOM CuyYae, COOTBeETCTByeT TpaHelleHTpup 
BaHHOH pemenKe AG JIMMb B MeHKax Jo TomHHbI 6+ 107 cm. Ipu rosmun 
S—6:107 cm axke B IVWIeHKaX, MOJIYYCHHBIX ObICTpbIM HCMapeHHem, Hapa 
C JIMHHAMH, OTBCYAIOWIHMH HOPMAJIbHOH pellleTKe cepeOpa, MOABMAIOTCA CU 
Oble JIMHHH Apyro asp. B cayyae MeHOK, MOJIYYeHHbIX HCMapeHuem 
1—2 MUHH., Kora Ha dIeKTPpOHOrpaMMe HaOJNOLAaIOTCA OUeHb pa3MBITHIe I 
HHH, JIMHHM HOBOM (a3bl MOXKHO Pa3JIMYMTb TOKO Moce OTAKUTa pu Te 
mepatype ~ 200°. 

Ha puc. 3 npuBeeHa 9JIeKTPOHOrpaMMa IleHKH TOMMHHOK 5—6° 1077 ¢ 
OTOAXKEHHOH TIpH TemmepatType 250°. Syecb OnnH3 sHHUN (111) Ky6uuecK 
pelleTKH XOPOWIO BHIHa CpaBHUTeJIbHO TOHKaA MOMOMHUTebHaA JIMHI 
B miewKe Takoh TomuuHE (< 6:10? cm) gononHuTeIbHBIe WHHUM HCt 
3al0T JIMINb TOCIe HarpeBaHHA IIpH TeMMepatypax Ooubute uem 300°. 

[Ip yMeHbINeHHH TOJUIMHbI WIeHKM KOJIMYCCTBO JOMOJHHTeIbHBIX JH 
HW UX HHTCHCHBHOCTh Ha 9JIeKTPOHOPpaMMe yBeJIM4MBaeTcH. OeKTpoHorpa 
Ma, MIPMBefeHHanA Ha puic. 4, MOyyeHa OT MwleHKM ToMMHOH 4—5- 1077 ¢ 
MHMIMpOBaHHe 9JleKTPOHOrpaMMb! NOKasasl0, YTO B STO MeHKe MpHcy 
cTByeT CMeCb JByx (has: KyOnYeCKOH rpaHelleHTpHpoBaHHOli c Tol xe T 
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Puc. 1. SDaektpoHorpaMMa OT MJeHKH Puc. 2. QaekTpoHorpaMMa OT TOH xe 


Ag (tonm. 2-10-& cm), mojuyyeHHok IWI€HKM, YTO H 9JEKTpOHOrpaMMa 1, 
HCMapeHHeM KPYMHHKH MeTaJia 3a nocie HarpeBaHHA MO TemMepaTypbt 
4—5 MHH. ~ 400° 


Puc. 3. QaektTpoworpaMMa OT MJeHKH Puc. 4. DaekrponorpaMMa OT MeHKH 
Ag TommHHOK 5—6-10~7 cM Mocue oT- Ag TommuHok 4—5-107* cm 
«Kura pH TeMnepatype 250° 


TAH, T. 95, Ne 3, By6ank 


<< - 
ai eal 
a 


CTOAHHOH, YTO H B M@CCHBHOM OOpasule, HM reKCaroHasbHOl c nepHowamMu 
a=2,88 A uc=4,71 A. Pacuer SJIEKTPOHOTPpaMMBI NIpHBemeH B Ta6u. 2. 


— 


Paonmnma 2 


N | Murexcusn. 2r |deA ae ey exe ® A “rexe ® A *Ky6 BA 
CHIDO. 2 Ge Peris |) AHO | AO = 2,88 — — 
BeVOt CUNbH,. ©. "5 30,9 | 2,36 | 002 | 441 — 4,74 4,08 
DERIGMADHS fae eg a cs Ao | Beso) | Olt! = 2,88 4,74 _ 
GAP OPEN. 4. , bk ks Bj0), || BO" — | 200 — — 4,08 
5 | Cna6 AXA | TAL | Oe — 2,88 4,71 _- 
ee rOutousnit 4 Eo... ORO a4 me AHO 22.0) 2,88 — 4,07 
Pe ODONES yw sce 4. ex DAM || Loss || (Ole = 2,88 4,72 — 
8 | Ou. cuabH. cp. pasm.| 58,2 | 1,23 | 200 | 344 2,86 a 4,09 
112 
Bee GHaOs ce. 4. 3 Ea SG | ah 20) |) OP — 2,88 4,71 ~- 
HOM eOus CaO... a6. a. % CIOM ees O04 — — 4,71 — 
11 : we Pe Rs Gonz de dO 022 — 2,88 He ifak _ 


Harpes MleHKH, OT KOTOPOH Obluia MomyyeHa SeKTpOHOrpamMa puc. 4, 
O TeMepatypphl ~ 300° He NpHBomN K CyUeCTBeHHOMy U3MeHeHUIO AAd- 
(bpakuMOHHOH KapTuHbl. IIpy remnepatype >300° umeno Mecto paspyuleHve 
NICHKH (MIeHKa NOMaacb). QekTpoHOrpaMMa, MoJlyyeHHas OT OCTAaBLUINXCca 
KYCOUKOB IWIeHKH, OOHapy2KuBaJla KapTHHY, aHasIOrMuHy1o Mosyyaemon oT 
TWI€HKH TOJIMHHOH 5—6- 10-7 cm (cM. 9leKTpoHOrpaMmMy puc. 3), T. e. mpucyT- 
CTBOB@JIH HHTCHCHBHbIe€ JIMHHH KyOuYeCKOH a3bl WU OYeHb CJaOble reKcaro- 
HaJibHOH. JlambHeliiee HarpeBaHHve (0 Temnepatyppl 600—800°) npuBoguusto 
K MOJHOMY HC4¥e3HOBeHHIO JIMHMM TreKcaroHadbHOH asbl. 

_ Takum o6pa3om, B IvleHKax cepeOpa TommuHoh 4—5:107 cm mpy KoM- 
HaTHOH TeMMepaType, MOBAAMMOMY, MOFyT COCYyULeCTBOBaTb Be (asbl. 

_ Kak noka3biBaioT 9JleKTpOHOrpaMMbI puc. 1 u 3, rekcaroHasibHaa 
thasa MOXKeT MOABUTLCA H B Oosee TOJICTHIX MIeHKax (~ 10-6 cm) mpu Meg- 
M€HHOM HCMapeHHu, OMHAKO B TaKHX TOJIMMHAX OHA ABJIACTCA HeyCTOHYUMBOH. 
HarpepaHuve 20 CpaBHUTeIbHO HEBbICOKHX TeMIepaTyp NpHBOAHT K OOpaso- 
BaHHIO OAHOU, KyOuuecKOH @a3bl. 

IIpu nomyyenuu mWIeHOK MyTeM ObICTporo UCMapeHHA JIMHHM TeKCaroHalb- 
gou cbasbl He Ha6ul0qaloTca Ha 93JIeCKTPOHOrpaMMaxX IeHOK TOJILIMHON 
> 4—5-107 cm. CneqoBaTembHO, MOXHO CUMTATb, YTO KPHTHYeECKON TOJIUIN- 
40li dasoBoro Mepexona juin cepe6pa aBasetca J” = 4—5:107 cm. 

B 3akmoueHHe aBTOp BbIpaxkaer OmarogapHocTs mpod. B. A. Munecy 3a 
3HHMaHue K paOoTe HM pA WeHHbIX yKasaHnu. 


XapbKOBCKHH TocyAapcTBeHHbIM YHUBepCUTeT Tlocrymuo 
um. A. M. Toppxoro 4 VII 1993 
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KPHCTAJIJIOTPA®HA 


Nl. H. KPHMSAKEBHY, E. HW. PIA bIWEBCKHH u O. C, 3APEUHIOK 


KPHCTAJWIMYECKAA CTPYKTYPA COEAMHEHUM 
Co,MnSn UU Ni,MnSn 


(ITpedcmasrzexo axademuxom H. B. Benossim 12 1 1954) 


Tpovuble MeTatmuecKue CoequHeHuaA (HHTepMeTamauuecKHe (pasbl) co 
cTpyktTypamu Tunos CaF2, BiF; umm coorpercTBy1OulMMH CBePXCTPyKTY- 
paMuM Hali7eHbl NpeHMyMeCTBeEHHO B CHCTeMAX, COep2xXaUlHX 9JIeEMeCHTHI 
15 paywa ananoros (N, P, As, Sb, Bi). B cucremax c on0B0M u3BeCTHEI 
MOKa JIMUIb CeAyiouMe COCAHHEHHA YKa3aHHbIX CTPYKTYPHBIX THIOB: 
CuMgSn_ (*), (Ni, Cu)sSn (7), Cu,MnSn (°, 4), Ni,MgSn (2) u 
Ag.Mg (Mg, Sn, Ag) (°). C weabio BbiIacHeHua ycroBHit OOpas0BaHHA coe- 
WMHeHUK STO TpyNMbI MbI UCCeCLOBaIM PeHTTeHOCTPyKTYPHbIM HM MHKPO- 
CTPYKTYPHbIM MeTOZamMu cuctemp! Co—Mn—Sn u Ni— Mn— ‘Sn B o6- 
mactu coctrasop MeMnSn, Me,MnSn wu MeMn,Sn, roe Me =Co uau Ni. 

B kaxK0H M3 CHCTeM HAMM ODIIM H3rOTOBAeHHI (B KPHUTOJbHOH neu 
M3 90eKTpomMTHYecKux Co, Niu Mnu osnopa uncroro jaa anamusa) 
18 cnmapoB cocTaBa, yKa3aHHOTO Ha 
puc. 1. B cucteme koOaabT — map- sn 
TaHell — OMOBO OHOPOAHEIMU OKa3a- 
mucb Co,MnSn u cnaappr NeNo 11, 15, 
16; B cucTeMe HHKeJb — MapraHell — 
om0BO omHOpoaHE! NizMnSn wu cap 
Ne 17. IIpeametom nocuaezywmero 
M3Y4UCHHA ObIMM TOUbKO CIWaBbl CO- 
cTapop Co,MnSn u Ni,MnSn; 91 
CNWaBbl TBepble, XpylkKHe, HMMEIOT 
cepbili IBeT HM MeTatMueCcKHH OecK. 
Ha pentrenorpamMMax UX MOPOIKOB 
BCe JIMHHM MpHHagwexaT KyOuyec- 
KOU TpaHeleHTPHPOBAHHOH perwserKe Me (Co.NNi) Mn 
¢ a6 kX (cm. Ta6a. 1); Tak Kak B 
HCCJeEMYeMbIX CHCTeMaX HH OHA Puc. 1. Vccueqopanuble ciaaBbl B CHCTe- 
basa He OOnagaer KyOuecKon rpane- Max Co—Mn—Sn xn Ni— Mn —Sn 

P 8 (at. %). UepHbld Kpy2xOK — COCTaB 

IG@HTPHPOBaHHOH CTpyKTypou Cc yKa- Me,MnSn 
3aHHBIM WepHonomM (TBepsAble pac- 
TBOpbt Ha ocHoBe Co u Ni umetor 
a= 3,5~—3,6 kX), To cnaaBpr Co,MnSn u Ni,MnSn caemyeT cuntaTb 
TPOHHbIMU COeqHHeHMAMHM (IpOMexYTOUHBIMH (basamu). JLo nacrosmero Bpe- 
MeHH B AMTepaType He ODIO yKasaHUl Ha CyWeCTBOBaHMe TPOMHBIX COCAH- 
HeHMH B CucTeMax KOOaJIbT — MapraHell — OJIOBO MW HUKeAb — MapraHel — 
ONOBO. 

Pasmeppr 91eMenTapHEIx aueek Co,MnSn u Ni,MnSn Toro #*xe mopsy- 


Ka, uro uw y Cu,MnSn u (Ni, Cu),Sn; noaToMy Aaa u3syyaeMbIxX HaMH COC- 
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No Mo 
ef 9 O12 


o Oo O 
[CRT 16 


Tao6Ouanna 1 


PeuTreHorpaMMBl NOpomKa coequHe HUH Co,MnSn wu NigMnSn (usayue 
Hue Fe (HeoTpubTpOBaHHOe*); RHaMeTP KaMepbI 57,4 MM) 


Co,MnSn Ni,MnSn es Tpacu,(NizMnSn****) 

hkl (Co, MnSn 
sin’ © | sin’ g,| sin’ & | sin’ 2,| niMnSa)| 32/203] 4] 25] 26/7] WO 
‘444 | 0,080] 0,078} 0,077| 0,077] 10 2,41 0,41 0,2) 2,6) 1,9} 0,4] 2, 
200 | 07407] 07404] 03100 07402) 5 {.9| 0,41 0.2| 4.3) 90.3) 02.2 
220 | 07243) 0,208] 07205] 0,205} 90 | 72’ | 72’ |.72’ | 72° | 72 | 72 | 72 
311 | 0/289] 0.286 0,281] 0,282] 45 4:9 4,4\° 0,3] 6,0) 4)5)-0)4| 4e 
ee oD No 4’4| 0,3] 0,4| 4,0| 1,6] 4,6] 46 
400 | 0,419] 0,417] 0,408) 0,410} 30 Del Nee || 2g Ply Oil 20k Neal 27 
331 | 02497] 0.495] 04831 0.486] 15 3.91 0,91 0,3) 4,8] 3,51 0,4). 3m 
420 | 0,519] 0.524 0,507] 0.542] 40 3°91 0,7| 0.3] 2.6 3,8] 3.81 3e 
422 | 0,624) 0,626] 0,613} 0,615} 100*** |100 |100 {100 100 |100 {100 100 
544+333 | 0,703) 0,704 0/689] 0,691} 45 8.5| 4,61 0,71 40) '7,71 0,3] | 7 
440 | 0'333| 07834] 0818] 0/819] 75 | 96° | 96 | 96 | 96] 96 | 96 | 96 
534 | 0,940} 0,914} 0,894) 0,896) 40 29 CO Aoi) Bd |) 27 OFS Zs 
Hill the k to) Be~ |p Lz 27 


600+442 | 0,935! 0,938] 0,924] 0,922 10 33 


* JIinHuu 6 He IpHBeeHb!. 
** Tins CosMnSn sin? = 0,0260(h2. + k2 +7), na Ni,MnSn sin? = 0,0256(h? + 
+h? +f), 
#8 VHTeHCHBHOCTb HawOosee CHIbHOM JHHMM MpHHATa 3a 100. 
*eEK BprquceHHe MpOBeweHO C y4eTOM adcopOmHOHHOrO daKkTopa. MutexcuBHoctTH 
paccuutTanuble waa Co,MnSn, 62u3KnH k paccunTaHHbIM yaa Ni,MnSn. 


WMHeHUH HaHOomee BeposTHa cTpyKTypa Tuna BiF; uu Apyrue CTpyKtTyps 
C MOO2#KXeHHeM aTOMOB (BooOme), Kak y BiFs (Bo Bcex Cayuanx duc 
aTOMOB B 9eMeHTapHOH sauelke N= 16). UroOn mpopeputTb sto mpen- 
MOMOHKeHUE, MbI ONPEMCAIMIM NePHOAH PeWeTKH MPeWM3HOHHBIM MeTOON 
(@co,Mnsn = 5,991 + 0,002 kX, @ni,mnsn = 6,045-+0,002 kX aaa craaBos. 
3akaleHHIx mpH 400°) um yAeabHBI BeC (Ycomngn = 8.9: Inismnsn = 891): 
HaHJeHHbIe U3 9STHX MAHHBIX uuCTa rpynn Me,MnSn B 9aemMenTapHEls 
AueHKaX PaBHbI, COOTBeTCTBEHHO, 3,97 u 3,71, uTo oTBeyaeT N= 16. 

Bo3sMoxHbe cmocoOnl pacnpenetenuax 8 atomop Me, 4Mn u 4Sn # 
aJIeMeHTapHoH suelKe Tuna BiFs u poACTBeHHBIX IpMBeeHHI B Tabs. 2 
Cnoco6n pacupenzenenua NoNo 1 u 8 He oTBeualoT rpaHelleHTpupoBaHHor 
pemeTKe, H WX MOMKHO HCKJOUMTb Cpa3y. CpaBpHeHue uMHTeHCcHBHOCTEeH. 
paccunTanHplx 2aAa NeNe 2—7 u 9, c HaOmoqaempmmu (Tada. 1) noKas3E- 
BaeT, uro coegunenua CosMnSn u Ni,MnSn o6aaqaioT nomHocTbio ynops- 
MOWeHHOH CTpyKTypok Tuna CuzMnAl, vr. e. cBepxcrpyKTypol K Tuny BiF, 
(cm. TaOu. 2, pacmpemenenne Neo 5). 

TloayuenHplt pesyAbTaT MO38BOAeCT CAeMATb HEKOTOPHIE BEIBOAH 06 
yCMOBUAX OOPasoBaHuA TPOHHEIX COoeqMHeHHH. CO CTPpyKTypamn, mpous- 
BOAHBIMH OT Tua BiF;. Mspectupie 10 HacTOALero BPeMeHH TPOMHIe Coe: 
NMHEHMA C TAKMMM CTPyKTypaMu OOpasyIoTCA B OOABIMMHCTBE cuy4aer 
B CHCTeMaX, Te CYyMeCTBYIOT POACTBEHHHIe HM ABOHHEIE (HanpuMep., 
Cu;Sn co ctpyKtypo# tuna o-W). Haliqennpie nama Co,MnSn u Ni,MnSn. 
HaoOopoT, OOpasylioTca B CHCTeMaX, Te BCe JLBOMHIe COCMHEHUA HMeIO1 
CTPyKTYypbl, He CBaA3aHHBIe C THMOM Cu,MnAl. Ha po3uuKnospenue TPoubIx 
coequHenul Tuma Cu,MnAl, comepsxamux Mn uw Sn, Banset nojoxKeunne 
TpeTberO KOMNOHeHTA B NepHomMuecKkolH cucreme suzemenToB JI. H. Men: 
memeespa: B. cuctemax c Cu, Ni u Co oun cymecrsyrot, B cucTeMé 
Fe —Mn—Sn coequnenua sToro Tuma MBI He Halu. 

Onpenenenupie HaMu nepvozH pemerku Co,MnSn u Ni,MnSn meup: 
me, vem y CugMnSn (a = 6,15 kX (4)), Tax KaK fco W rNi M@HbINe, Yen 
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alow tae 2 


Tlo10#xeHua aTOMOB 
A B 
Ne a ? ; ) (C) Qy IlpocrpancTBeHHasa 
2 ip M2), 3/2/8/a Cr i 
08/94/2 11% SIRT TAL tie ea 
a) =a i 
‘ | S8Me+4Mn-+4Sn cratuctuy. O} —Im3m a-W 
2 | 4Sn | 8Me+4Mn cratucruu. 
BiF cO cCTaTHCTHY. 
3 | 4Mn | 8Me+4Sn craructruy. O} -— Fin3m pacnperesennem aTOMOB 
B TONO%#XeHHAX F 
4 | 4Me | 4Me+4Mn-+4Sn crar. 
5 | 4Sn | 4Mn 8Me Cu,MnAl 
6 | 4$n | 4Me 4Me+4Mn crat. OF — Fm3m Cu,MnAl co crarucray. 
pactipey. aTOMOB B HO- 
JOMeCHHAX Cu 
7 4Mn | 4Me 4Me-+4Sn crar. 


4Me 4Mn-+4Sn crat. O}, — Pm3m CsCl co cratuctuyeck. 


8 4Me 
pacpeg. aTOMOB B Of- 
HOM H3 NOMOmwKeHUH 
) 4Sn 4Me 4Me | 4Mn | T? — F43m | Orneabuntit crpyxTypx 
THI 


* Bee OcTaibHbIe CNOCOObI pacipewzeNeHHA UMCHTHYHBI YKA3aHHbIM, HalpuMep pac- 
mpegentenne 4Sn 8 Bu 8Me+4Mn ctatuctuyecku B A, C, D TtomwgectBenHO Ne 2. 


rcv. IIPHHuMad BO BHUMaHWe 3Ha4eHHA ATOMHBIX PpakuycoB (fco = 1,25; 
ryi = 1,24 kX (8)), cuemoBaso Ob O#KUAATb, YTO Acomnsn OY RET HEMHOTO 
OObIUe ANi,MnSn} B JLCHCTBUTCbHOCTH, OHAKO, Aco,mnSn < GQNi,MnSn (CM. 
Bhuue). MuTepecHO OTMeTHTb, YTO yBeHYeHHe Nepwosa pemleTKH pH 
mepexome OT CO€AMHEHHA KOOaIbTa K COCAMHEHHIO HUKeIA Ha0JI0aeTca 
TakKe B HEKOTOPHIX Apyrux cuyyadx, HampumMep CeCo,(a = 7,155 kX) — 
— CeNi, (a = 7,189 kX) (7) u CoSi, (a = 5,365 kX) — NiSi,(@ = 5,395 kX) (8). 


Ta6aunnua 3 


MexayatT. paccTosHua Co,MnSn | Ni,MnSn | Ni,.MgSn 


Me—Mn, Me—Sn, Me—Mg 2,094 2,617 2,640 
Me—Me, Mn—Sn, Mg—Sn 2,995 3,023 3,049 
Mn—Mn, Sn—Sn, Mg—Mg 4,236 4,274 4,314 


MexzyaToMHEle paccToAHuA B CTpyKTypax coemunenuli Co,Mnsn, 
Ni,MnSn, a taxxe Ni,MgSn (?) npupegenpl B TaOu. 3. Hecmorps na pas- 
muuue aTOMHBIx paguycos Mn (1,30 kX) u Mg (1,60 kX), mex aqyaTomuple 
pacctoanua B NisMnSn u Ni,MgSn azoBoabHK0 61u3KM pyr K Apyry- 

ZT 


CpapuuBat dyi-mn U Gyi-mg C COOTBETCTBYIOW[MMM CYMMaMH aTOMHBL 
pamquycoB, BHAHM, UTO B MepBoM cayyae HMMeeT MECTO yBeMYeHHe pac 
crosHua wa 0,08 kX, a Bo Bropom— coxpamenue Ha 0,20 kX. 


JIbBOBCKHH TOCYAapCcTBeHHbIM YHABeEpCuTeT Ilocrym“10 
uM. MB. Ppaxko 23 XII 1953 
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Hoxasage Arkagemun Hayx CCCP 
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KPHCTAJJIOrPA®HA 


E. B. WHH3EPJIMHT 


HCKYCCTBEHHASA CTABHJIH3AWNA PEWETKH KBAPLIA 
(ITpedcraenzeno axademuxom A. B. Ily6nuxoeem 8 I 1954) 


MsBecTtHo, YTO B MpHpose BCTpeyaloTCA TaKHe pa3HOBMAHOCTH KBapiia, 
KOTOPble He CMOCOOHBI MBOHHMKOBAaTbCA HJM Pa3BOHHMKOBbIBATbCA IPH BO3- 
WeHCTBHH Ha HHX OOBIMHDIMH MeTORamH ('), pa3pa6oTaHHbIMH JIA 9STHX 
amesieH, Pewierka Takoro KBaplla NofaeTca NMepeopHeHTalluu TObKO B TOM 
iclyyae, eCJIH MpHMeHAeMaHA WIA STOTO ONepalluA MOBTOpAMacb MHOroKpatT- 
Ho (?) HIM Ke ecu Sc*deKTHBHOCTS ONepallMH 3HAYHTeIbHO YCHJINTb NyTeM 
lyBeJIMYeHHA MPHJIOKCHHOH CHJIbI, TEMMepaTypbl OMbITa HU ero MpOMOMKUTeIb- 
tgocTu. Ilocae Tako onepaluu HaM yaeTCS NMOJIYYHTb HCKYCCTBEHHbIM TBOH- 
‘HHK WJIM CXBHHYTb WIOB eCTeCTBeHHOTO WOPuHeHCKOrO ABOHHHKA. 

OyHakO MO?KHO HCKYCCTBCHHBIM IIyT€M COBePLIeHHO CTaOHJIH30BaTb pe- 
mienKy KBaplla He TOJIbKO YMOMAHYTHIX Ppa3HOBHAHOCTeH, HO HM BCexX BOOOIEe 
KBaplleB H COBePIWeEHHO JIMUIHTb KPHCTAaJII CNOCOOHOCTH H3MCHATb CBOIO MO- 
HOKPHCTAJIbHOCTb HWJIM ZBOHHMKOBaTOCTS. JA sTOrO CueayeT NOMBeprHyTb 
ern QJIeKTpOOunCTKe 10 MeTony, paspa6oTtaHHomy H. E. Beeneesoh u 
JI. TY. Uenuoson (*°). Ha puc. 1 a u3z06paxen NepBH4HbI JBOMHMK Ha Ta- 
CTHHKe KocOro cpe3a “3 Tpyf—HO ABOMHUKyemMoro KBapla. JBOMHHMK MOJIHO- 
STbIO HCYe3aeT MOCMe DesopMauuu KpyyeHveM (cm. puc. | 6) *. Jlanee mpl 
KOHCepBupyeM MOHOKPHCTaJIbHOe COCTOAHHE TOJIbKO B JICBOM MOJIOBHHE IWla- 
CTHHKH. OTO MOCTHraeTCA MyTeM 3JIEKTPOOUNCTKM JIEBOH MOJIOBHHbI laCTHHKH 
mpu 500° c oGeux ee ctopon. Ilocae sToH onepalHu KBapl, MpHooperaeT B 
OOpa6oTaHHOM YaCTH MWvJlaCTHHKM yYCTOMYMBOCTb: OH OCTaeTCa Oe3 H3MeHeHHH 
ox BC€X IOMbITKaX BEPHYTb EMY IIpe2KHIOIO OPHEHTHPOBKY, TOra Kak Apyran 
YaCTb MWlaCTHHKA MOKeT MpH OTKUre NOBTOPHO BO3BpalllaTbCA K PHCYHKy 
flepBruHoro BolHNKa (CM. puc. 1 6) HM BHOBb MOHOKpHCTaJJIM30BaTbCA TIpH 
MedbopMaiuu KpyyeHuem (*). 

IB HalIMx OMbITaX MbI NOJb30BaJIMCb KBaPpUeM He TOJIbKO 3aCOPeHHbIM, HO 
HM OTHOCHTeJIbHO UHCTDIM OT TIpHMecel. Mb! KOHCepBUpOBaJIM Kak eCTeCTBeH- 
Hble JBOHHUKH WoduHemcKOrO THNa, TaK H HCKYCCTBeHHO MoyyeHHble, Mbt 
HCMbITbIBAJIM YCTOMYMBOCTb OPHCHTHPOBKH Ha MOHOKPHCTaJIax MpHpOLHbIX U 
SKCIePHMeHTaJIbHO MOJIYYeHHLIX Pa3sHbIMH MeTORaMH (% = B-lIpeBpalleHHeM 
HW Lebopmawuei Kpyyenua). Bce 9TH OObEKTHI MpHoOperTaiwT Nox MelicTBueM 
QACKTPHYeCKOrO MOJIA MOMHYIO CTAaOHJbHOCTh sNOOOH 3aKOHCepBupoBaHHoli 
OPHeHTHPOBKM (B Hallux OMbITAX NOMOKUTEMbHOFO UJIM OTPHWATeMbHOTO POM- 
6osmpa, MOCKOIbKy Mbl MMeJM Jeo Cc WiacTHHKaMM KOcorO cpesa). OHM 
YTPauHBaIOT CMOCOOHOCTh K JBOHHHKOBaHMIO HM COXPaHAIOT CBOIO MOHOKPH- 
CTaJIbHOCTb JaxKe MpH MesopMaunu Kpy¥eHHA; MOCJIe OTKUra Ha HHX He 
BOSBpalllaeTCa PUCYHOK MepBHYHOTO ABOMHUKA; CABOMHMKOBaHHbIC KPHCTAaJLJIbI 
He ogmaiorca Goulee pasqBoHUKOBbIBaHHIO, PemleTKa Ju060ro KBapla, HOs- 


* Tlocne KaxKmol onepallud mpexHnii pucyHOK MBOHHMKOBLIX IrpaHull, BbIABJICHHBIM 
TPaBICHHeM M1aBHKOBOM KHCMOTOM, COWWINPOBbIBAeTCA C MOBEPXHOCTH IIaCTHHKM, KOTOPAs! 
BHOBb TpaBHTCA, YTOOL! OOHAPyXUTb HOBbIN PHCYHOK. 
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: 


BepraBllascad BO3MeHCTBHIO MOCTOAHHOFO SJIEKTPHYeCKOrO MOA, yTpaynBae’ 
CBOU MlacTHueckHe CBOHCTBA. 

Vis paqa SKCepHMeHTaJIbHEIX paOoT aBTOpa H3BeCTHO, 4TO KBapll, 00 
Nalawiwlul Soulee YMCTOH OT MpuMeceH pelleTKON, ABJIAeTCA OONee MacTH4Y 
HbIM, UeM sarpasHeHHBIt (!). ManoxeHHble B WaHHOM paOoTe PaKTbl MpoTHu 
BOpeyaT 9THM BBIBOMAaM, MOCKOMbKY KBaplL OUMLaeTCA oT mpuMecel. IIpu 
YHHa CTAOHJIM3alMH pelleTKH KBaplla MOKA elle He BbIACHeHAa. 

B 3aKu04ueHHe MpHHoMy riy6oKy1o 6narogapHocTs JI. TI, Uenyosor 3¢ 
JHO6€3HO MIPOBeeCHHYy!0 9JICKTPOOUHMCTKY HCIBITBIBAeMBIX OOpasIloB KBapila 


VUncrutyT Kpuctainorpapun [loctymns10 
Akagemun Hayk CCCP 6 I 1954 


LMTHPOBAHHAA JINTEPATYPA 
~ 1E, B. Uunusepannr, Tp. WUuct. xpuctanmorpapuua AH CCCP, 4, 199 (1948) 


E. B. Unusepauur, JAH,.57, Ne 4, 387 (1947)... > JI. DT. Yennosa, H. E. Be 
e a JTAH, 48, Ne 2; 305 (1949), 4 E. B. Wunsiepannry, JUAn 90M Now 


530 


Puc. 1. a—u306paxenne mepBuyHoro, ecTeCTBeHHOrO, J0- 
uHeHCKOrO ZBOHHUKa Ha KBaplleBOH NacTHHKe; 6 — Ta Ke 
W1aCTHHKAa MOCM€ MOHOKPHCTaAH3aNHH RedopmMauuen Kpy- 
4YeHHA; 6— Ta %Ke WNacTHHKa MOC.1e KOHCepBalHH ee JeBOH 
MOJOBHHBI WYTEM 9IEKTPOOUHCTKH WH MOCIe OTHKHPAa. X95 


‘aa 


Dives t) Cities in 


a = a : c : 
® a» 
am | 
7, 
a wil a, 
: ee 


Hoxaags Anagemun Hayr CCCP 
1954. Tom. XCV, Ne: 3 


XHMHA 


M. H. BATYEB, M. ©. LIOCTAKOBCKUiH, B. H. BEJISEB, A. J. MATBEEBA 
uv E. B. HYBPOBA 


UCCJENOBAHHE XMMMYECKHX WM PHSHYECKHX CBONCTB 
PMAPOKCHJIBHOHW FPYNIIbl TPAMETHJICHJIAHOJIA 


(IIpedcmasnexo axademuxom B. A. Apoysoseim 16 I 1954) 


B wactosamelt padoTte maercd KpaTKad xXapaKTepMCTHKa OCHOBHBIX 
MMMYECKHX CBOHCTB TpuMeTHAcHaHOma (CH;)3SiOH (xkpemuueporo auna- 
ora BHepBble MpewcKasanHoro uw cHHTesHpoBaHHorO A. M. Bytaepospim 
pumMeTuiKapOuHOna (CHs;);COH) u conoctapmenne ux Cc pesyapraTamu 
PHOCKONMHYECKOFO H ONTHYECKOTO UMCCACLOBaHHA S9TOTO BeINeCTBA. 

TPHMeTHACHIAHO. Obl NOyYeH AMMOHONH30M TPUMeTHAXIOpCHAaHa 
“TeKCaMeTHIDMCHIaHaMHH C MOCeAYIOWIMM OMBIICHHeM TocaemHero pa3- 
aBJICHHOH COAHOH KucamoTOH (1)*. TpumeTuaKapOuHou, uccaeqOBaHHbI 
Jif CPaBHCHHA, ObII BbICYMICH Ha XOPHCTHIM KaJIbuMeM uw Tocse OT- 
OHKM OT NOCTeHerO BTOPHYHO NWeperouascA Ha MeTadaMyecKUM HaT- 
vem. KOHCTaHTHI 3THX BeEIIECTB IpHBeeHbI B Tabu. |. 


Taroom itd 


Hekotopble KOHCTAHTH] TPHMeCTHACHAAHONA H TPUMeTHA- 
KapOuHosa 


oe he T. Kum. 20 26 90 26 MRp 
Bemectso Bet ae nn Nh qi, dy 5 
Haag. | Bou. 
(CH ;)3510H —4,5 198,0—98, 2] 1,3892 |1 , 3871/0, 8146)0, 8085/26, 214/26, 190 
pu 742 MM ah 
(CH,;),COH 2 AE 82—83 — |1,3839} — ]0, 7828/22, 133)]22,197 


* Tlo A. M. Bytaeposy, 24,5°. 


TpuMeTHKapOuHOd, Kak M BOOOIE CHMPTLI 2%XupHorO. pana, OOpasyer 
HKUAKOH case BOMOPOAHY!O CBH3b, ONTHYECKM paHee HCCAe LOBaHHYI0 
JHMM U3 Hac (°). TpumMeTHaicHiaHol B %XUAKOH dase He YyTpayMBaeT 
MOCOOHOCTH K OOpa30BaHHio BOMOpOAHOH CBA3H; HawMuMe Y Hero 9TOH 
BASH NOATBEPKMaeTCA MPOH3BeeCHHDIMH HAMM KPHOCKONMYeCKHMH UCCJe- 
opanuamu. Kak mnoxka3prpaer puc. 1, TpHMeTHACHAaHO. B OCH30JIbHOM 
acTBOpe OOpa3yeT ACCOMMMPOBaHHbIe KOMMJCKCHI, KOTOPbIe MeHeEe MHOTO- 
MCNCHHBI, UCM Y TPHMeTHAKAapOuHOa, OMHAKO HM B OCH3ObHOM pacTBope 
pOCTOM KOHUeCHTpaluH KospuuuenT accouwaunu y TpuMeTHAICHTAHONa, 
pespuuaet apa. Tlostomy B xHAKOH case y TpuMeTHACHAAHONAa, CAeMyeT 


* Meromuka M3MeHeHa, B KayecTBe pacTBOpHTesA B3AT He AMOYTHNOBEI, a CepHbIH 


pup. 
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mOuaraTb, MMeIOTCA HE TOABKO By XuseHHbIe (WeroueuHEle Ja HIM KOJbUEBE 
16), HO H MHOTOUEHHBIE ACCOMMHPOBAHHbIe KOMMVCKCHI (emoueuHEIe Ila us 
KOJIbUCBLI€}; Y MCTHOBOFO CHHpTa, KaK MSBeECTHO, peANOMaraloTcA acc 
IHHPOBaHHbIe KOJbYa H3 6 MOMeKy., Y TpHMeTHAKAapOMHOWa — u3 4, Il 


He 0. otl O71 Ho Oo ea ae ae 
§, di g; Si Si 7 
| | | | | 
(CH;)3  (CHs)s (CHs)s  (CHs)s (CHs)s  (CHs)s 
la Ila 
Sear ae yh 
O'=H RIM. AO 
oe be SZ NE 
sires 4 : 
Si (CH,)s H fe) 
.\ Vis 
(Oss slal R 
Wiss 
R 
16 116 


Omnako cBoeoOpasHe accolmMalluv y TpHMeTHAICHaHONa H TO OOcTO 
TCJIbCTBO, UTO OHA OOYCAMOBMEHA HMC€HHO BOAOPOAHOK CBA3bIO, OOHAPYxX 
BalOTCA ONTHYCCKHMH HCCJe€LOBaHHAMH, H38YYCHHEM CHEKTPOB KOMOMHAaHO 
HOrO pacceAHHA CBeTa, IPHBeEeHHbIX HWxKe. 

Tpumetuacuaanoan. Av cm?: 211(6m), 247(8), 292(4), 317(2* 
335 (2 *), 350(2*), 615(10), 690(4), 753(3), 783(3), 841 (4), 884(1), 924 (1 
1025(0), 1099(0), 1257(2mB), 1410(8), 1445(1), 2788(4**), 2806(0* 
2840 (0 **), 2902 (10 **), 2962 (10 **), 3300 (0 **), 3365 (1m **), 3418 (1m ™ 
3529 (0 **), 2770—3530 (momoca OH), 3979(1), 3632(38m), 3653 
3678 (0), 3702 (31), 3729(0), 3770(1), 3804(1), 3823(0), 4152 (2), 4201 ¢ 

TpumetuaKkapoOunoa***, Av cm}: 304(5m), 479(8m, monocKs 
597 (0), 754(10), 917(7m), 1028(3), 1112(OnB), 1213(6) 1243(5), 1268 (1 
1455(10ur), 1475(1), 2570(1), 2730(3), 2855 (3p *), 2880 (3p *), 2925 (10 * 
2948 (0*), 2977 (10m *), 3185 (1 *), 3246 (2 *), ~ 3280—3500 (8, nouoca O! 
cepeanHa nosmocht ~ 3387), 3618 (8p), 3884 (1). 

B jaHHol paOoTe Hac HHTepecyeT OOnacTb uacTOT KOTeOaHH ruap 
KCHJIbHOH YTpyllbl, KOTOpad, KaK H3BeCTHO, JI@KHT, TaBHbIM OOpa30 
pple 3000 cm. B orHomieHuu sTOH OONaCTH CNeKTpbl 2#xXUAKHX TpuM 
THJICHAHONa H TPHMETHIKApOHHONa OMMHAKOBO XapakTepH3ylOTCA HaHY 
€M He TOJbKO WHPOKOH NOMOCHI, HO M CpaBHHTeIbHO OOJbINMM YHCIC 
OTACIbHBIX MHA. OTHM OHM OTMYAIOTCH, HaNpHMep, OT MeTHAOBOrO 
9THOBOrO CHUPTOB, y KOTOPbIX B XKHAKOM case UMECTCH TOMbKO OF 
pasMbITaA WHpOKaA nomocka. 

Hasmune WMpoKoH Mos0CcbI B O6aCTH YaCTOTHI, XapakTepHOM Aa ruap 
KCHJIbHOH TpynMbl, HeMOCpeACTBeEHHO yKa3bIBaeT Ha TO, YTO aCccolMalua 
TPHMETHJICHIaHOJIe OCYLIECTBAeTCA HMCHHO Yepes BOMOPOAHy!O CBASb, Ki 
B CIMpTax, KMCJIOTaX %KMPHOrO pxALa, PeHoMax, WIA KOTOPLIX 9TOT BOTIpOC 

* Ha coue. 

*“ Ha cone nosocpt O;,; ul—umpokad AMHMA, p— peskaa y3Kan auHHaA. JINH 


TpuMeTHIKapOnHONa 3185 Hn 3246 —Ha sone y3KOH NOMOCKH, NOTH CMBaloMelica c U 
pokoH monocoh O—H. 

*“** Koubpayu (*) BocponssoquT janHble Barnepa (#) 0 cnektpe tpumeTuaKapt 
HOJa, OHAKO OHH HaCTOJbKO HeNOJHbI, 4YTO B HHMX HE YKa3blBaeTCA axKke HH OH 
yacTOTbl BbIMe 3000 cm* u3 OOacTH YaCcTOT THApOKCHAbHOM rpynnbl. Ira nocaedt 
OONaCTh AAA TPUMeTHJKapOnHONa Obla panee HCCeMOBaHa ONHUM UZ Hac (2). Ynomak 
Thle QapHbIe Barnepa 0 yacTOTaX TPHMeTHKapOMHONa CHIbHO pacXOMATCA C MaHHbl 


Jlanbe, Ilourpaya, Koappayma (°). Bsaugy sToro Mbl NpuBORMM CBO MOHD cneK 
TPHMeTHJIKapOuHOsa. 
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(€AHHOM acrieKTe Xopollo u3y4en (**) *, OnHaKo GOouee AeTaMbHBIi anan3 
TOM NOJIOCbI MOKasbiBaeT, YO MpPHpOAa THAPOKCHbHOH rpynnbl TpuMerua- 
MaHOa AOBOJIbHO CyIeCTBeHHO OTJIMYAaeTCA OT MpMpOAb PUApOKcuJbHO! 
PyMlbl TpHMeTHIKapOnHONa WH BOOOWIe CHUpTOB xXupHoro paza. 
JleicTBUTeIbHO, CIeKTP THAPOKCHAbHOL Ppynnbl TPuMeTHCHAaHoNa pe3Ko 
MIMYaeTCA OT COOTBETCTBYIOWerO CleKTpa KaK TPHMeTHIKapOuHOJa, Tak U 
sOOOIe CNHPTOB X%KHPHOTO psa No WHpHHe 
MACTOIOKEHHIO XapakTepHOH IA CHMpTOB caf 
} KMLKOH tase NOOCHI rHApOKcuIa, BKJIIOUCH- 
fOrO B BOMOPOMHYIO CBA3b: HU3KOUACTOTHaA 
[ACTb NOJIOCHI yY TPHMeTHJICHIaHOIa He TOIbKO 
‘AXONUT B OOACTb YaCTOT BaJICHTHbIX KOJIeOa- 
iM cBa3H C—H, Ho u mepexppipaer ee; HUuB- 
{OUaACTOTHAA PpaHHlla MOJIOCHI, BEPOATHO, OXO- 
[HT 20 ~2770 cm™, BeIcoKouacTroTHad 2%Ke 0 
~ 3530 cm™!, wiupHHa nosmochl ~ 760 cm~!. Hu 
7 OMHOPO H3 CNHPTOB XKMPHOrO pAa He HaGJIO- 
(aeTCA MOMOChl THAPOKCHIbHOM Tpynnbl, Tak 
HWHPpOKO pa3MbITOH H Tak pe3KO CMeLIeHHOH B 
OaCTb HH3KHX YacToT. TakuM O6pasomM, ruo- 
JOKCHJIbHaA Ppynna TPHMeTWVICHIAaHOAa MO CBO- ° 
2M (USHYeCKOH MpHpome cpaBHUTeIbHO C Apy- 
‘AMH CIIMpTaMu Oovree KuculoTHa (°). EcrecTBeu- / 
10, UTO 9Ta OCOOeHHOCTS *u3H4YeCKOH MpHposbl 
“HPOKCHa MpPOABJIAeTCA HM B erO XHMHYECKOM 
TOBeeHHH. Puc. 1. Crenenb accomMalyn. 
TleficrsurebHo, OKa3bIBaeTCA, 4YTO TpHMe- /— TpHMeTHaACHAaHON, J] — TPH 
rHJICHaHOWI Ooulee SHeEpru4yHo pearupyer c Me- MCTHAKapOuHO.. (Ana MocmenHUX 
5 BYX TOY€K KOHIeHTpalluaA CO 
fasmMueckHM Na wu K Ha xonozy (O—3°) ¢  crapaser:f 11,96, 1112,54mom.-%) 
\Opas0BaHHeM CHJIAHOJIATAa HaTPHA, YeM TPH- 
MeETHIKapOHHOU HW Apyrve TpeTHYHbIe CNHPTb! 2XHpHOrO pana (9): 


2 (CH,); SiO -H + 2Na—> 2 (CH,) SiONa + Hz. 


Kosmmuuuvexm accouuauuy 


Monapuan konyenmpauuan 


Bostee Toro, TPHMeTHJICHIAaHO C KOHICHTPHpOBaHHbIM pacrBopom NaOH 
merko OOpa3yeT CHaHOJIAT HaTpHA B Bue Gesoro ocayKa (9), Torma Kak 
[PHMeTHJIKapOHHOW HW BOOOMLe CNHPTbI %XMpHOrO pAa B LaHHbIX yCJIOBHAX C 
KOHILGEHTPHPOBaHHbIM pacTBopom NaOH ue pearupyior: 


(CHg)3 SiO: H + Na’ OH —>(CH,); SiONa + H,0. 


Jlasee, B IpHCyTCTBHM CIeOB MHHepadJbHbIX KMCJIOT TpHMeTHJICHAaHOU, 
AHAJIOrHYHO TpuaTuIcumaHomy (1°, '!), merKO MpHCOeAMHAeCTCA K BAHWJISTHJIO- 
30My a(pupy, OOpasyA ITHJITPHMeTHJICHaHalleTaJIb: 


H’ We 
GH OCH = CH, © (CH}), SIOH'— CH, = CH 
NS 

OSi (CH,)s 


Onuako, Hapsaly C KHCJIOTHBIMM CBOHCTBaMH, y FMAPOKCHIbHOM rpynibl 
TPHMETHJICHaHOa OMNTHYECKM BbIABIIAIOTCA H OCHOBHbIe cBolcTBa. Y Tpu- 
MeTHJICHIaHOa, KpOMe UIMpoKolH MomOcbI THApOKcHJIa, wWMeeTcAH Hadop 
MCKPeCTHBIX UACTOT, PacMOsO*KeHHLIX KaK Ha (POHeE yKasaHHO Noocbl O—H 
TaK HU B O6acTH Gomee BEICOKHx YacToT — MoHa OH-. Onuum us Hac (*) 
HasIM4He JMCKPeTHbIX YaCTOT HapaAAy c MOMOcoM rHqpoKcua Kak B OOaCTH 
Gomee HU3KOM, TaK HW B OoOee BLICOKOM, YeM yKa3aHHaw Mosca, Opl0 OOHAa- 
pykeHO y TpHMeTHMKapOuHOa U OObACHEHO ABJIEHHeM YaCTOTHOH MOAYIALMM 
HUSKOUACTOTHBIMH Me@2XKMOJIEKYJIAPHbIMH KOJIeOAaHHAMH M10 BOMOPOAHOK CBA3K 


* B crate (°) na ctp. 405 B Ta6a. 4 mannble 2-4 CTpOKM OTHOCHTCA K U30AMHMJIOBOMY 
BTOPHYHOMY CHUpTy — MeTHIMponunKapOuHouy, Kak B (?), crp. 1402, Tada. I. 
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ROH...OR spicoKoyacToTHbIxX BaJICHTHLIX KOJIeOaHHi THAPOKCHJIbHOK eer | 
O—H. (?). 

He ocraHaBJIMBasdcb Ha aHasH3e BCero 9TOrO HaOOpa UAaCTOT, MbI Weta 
Hee pacCMOTpHM Be HaHOoOJlee HHTCHCHBHble YacTOTHI, JexKallve B ae | 
HOH [WIA THAPOKCHbHOH rpynmb! o6mactu yacToT, 3632 u 3702 cm. B cnexty 
9TH [Be YACTOTbI JOBOJIbHO Pe3KO BbIAeIAIOTCA B BHAe MOCTATOYUHO LWIMpOK 
Pa3IBHHYTHIX JHHHM Lyivera. 

Jia Toro YTOObI BbIACHHTb IPHpOAy ITHX YACTOT, MbI ONTHYECKH MCCIEeM 
Bald 5% pacTBOp TPHMeTHJICHIaHOJIa B YeTHIPeEXXJIOPHCTOM yrulepose. B cret 
Tpe sToro pacTBopa («aHasora» ra3s0Bol da3sbl) B OOAaCTH YaCTOT, XapaKkTe} 
HOH JIA THAPOKCHJIbHOM TpyMMbl, HcuesIH NOOca H Apyrue YacTOTbl, KpoM 
yactoTh! 3702 cm7!. Tak Kak B pacTBOpe YeTHIPeXXJIOPHCTOPO yrulepoma acce 
IMMpOBaHHble KOMIVI€KCbI TPHMeTHJICHIaHOIa pacnawaloTca Ha OTJeJIbHb 
He CBA3AHHbIe MeKAY cook BOMOPOMHON CBA3bIO MOJIeKyJIbl, TO COXpaHHI 
wiaica B clleKTpe pacrsopa yacrora 3702 cm! xapaxrTepu3yer KouleOaHH 
THAPOKCHJIbHOH PpyMMbl H30MPpOBaHHOH MOJIeKYJIbI TPHMeTHJICHMaHOJa, T. | 
CBOOOAHOM OT BOAOPORHOH cBA3H *. | 

Ho uactota He CBA3aHHOH BOAOPOMHOM CBA3bIO THAPOKCHa HSOJIMpOBal 
HOH MOJI€KYJIbl TPHMeTHJICHaHOa OKAa3bIBaeTCA CJIMLIKOM  BbICOKC 
(3702 cm!) cpaBHHTeJIbHO C KOMOMHAUMOHHOK wacTOTOH THAPOKCHJIbHO 
PpyUlbl KHCIOT XKUpHoro pAwa (MypaBbuHo 3563 cm™!, yKcycHolt 3578 cm! 
cbeHoma (3603 cm7!), TpuMeTHIKapOuHOMa (3616 cm™!), MeTHOBOrO CITMpT 
(3683 cm™!): uacToTa cCABHHyTa B CTOpoHy O6macTH uacTOoT HoHa OH 
(4200 cm7!; cm. (©, 2)). Oror cABur YaCTOTHI THAPOKCHJIbHOM Ppynnb! ABIIAe 
CH y2Ke HeMOCPeACTBEHHO pe3yJIbTaTOM cHelwupuyeckoro BIMAHHA B MOJIeKys 
KaK TaKOBOH aTOMa KP€MHHA Ha THAPOKCHJ, Ha ero (bu3H4eCKyIO, a BMeCiI 
c TCM HM XMMMYeCKy!IO IIPHpOAy; Mo cpaBHeHHIO CO CNMpTaMH X%KupHOrO pHs 
B pe3yJIbTaTe 2TOFO BJIMAHHA NpHpOLa PHAPOKCHIbHOK PpyNNbl H3OHPOBaHHO 
MOJIeKYJIbI (T. €. He BKJIOUCHHOH B BOMOPOAHY!O CBA3b) OKA3bIBaeTCA «CBP 
HYTOH> B OCHOBHYIO, a He KHMCJIOTHYIO CTOPOHY, 4YTO BMOJHe MOHATHO: aTo! 
KP€MHHA 3HaYHTeJIbHO MeHee SJICEKTPOOTPULATeJeH, YeM ATOM yrsleposa. 

Ontwueckhe HCCIeOBaHHA BbIABJIAIOT H STY «BTOPy!lO IIpHpomy» rHuAp 
KCHJaTPpHMeTHJICH1aHOJIa B COMIaCHH C XHMHYeCKHMH aHHbIMH. JelicTBi 
TeJIbHO, Hapayy C OXapaKTepH30BaHHOH BbIWWe CpaBHHTeIbHO OOJIbILIC 
MOMBUXKHOCTbIO ATOMA BOMOPOMa PHAPOKCHJIBHOM PpyMMbl ®XUAKOPO TpuMeTH! 
CHlaHoJla, MOCIeMHHH BMeCTe C TEM XHMHYeCCKH MPOABJIACT H OCHOBHbIe CBO! 
CTBa — JIerKO OTULeMIAeT BOY MpH HarpeBaHuH HW MpocTo Ipu AWIMTebHO: 
CTOAHHU Ha CBeTY C OOpa3s0BaHHeM reKcaMeTHJIAMCHIOKCaHa ('): 

(CHs), SiO; H 
eS (CH sl Oe Sieh 
(CHg)s Si | OH 


Bee u3JI0%KeHHOe, O€3 COMHEHUA, BbIABJIAeT amM@oTepHy!oO Npuposy Tpe 
MeTHJICHaHoma (°). 


VucrutyT opranvyeckoh, xumuu Iloctymuao 
um. H. J. 3eanucxoro 9 1 1954 
Axayemunu Hayk CCCP 7 


UMTMPOBAHHAS JIMTEPATYPA 

wR: Sawer; J; Am, Chem: Soc:, 66, -4707 (1944): 4 Ms Mo (Ba tye By Key 
23, 1399 (1949). ®K. Konppayw, Cmekrpb! KoMOuHauMonHOorO paccesHus, 195 
ctp. 217. 4 J. Wagner, Zs. Phys. Chem., B. 45, 341 (1940). 5A.Dadieu,A.Po: 
gratz, K. Kohlrausch, Monatsh. Chem., 61, 366 (1932). ® M. UW. Batryes, M3 
AH CCCP, OXH, Ne 4, 402 (1950). 7 M. MW. Batyes, JIAH, 40, 345 (194¢ 
eM: Batryes, A. Ii Matepeésa; Vise. ARCCCP, OXH, Nod, 442 (1954 
®*L. N. Sommer, E. W. Pietrusza, F. C. Whitmore, J. Am. Chem. Soc 
68, 2282 (1946). 1° M. ®. Wloctakosexuih, UM. A. Iliuxues, J: A. Koukn 
Miss. AH CCCP, OXH, Ne 5, 941 (1953). 142M. ©. UlocrakoscKk uk, K, A. Au 
puanHos u aAp., JAH, 93, Ne 4, 684 (1953). 


* He McKul0veHa BOSMOXHOCTh COXpaHeHuA B 9TOM paCTBOPe KOMbIULEBbIX auMepc 
Tuma 16; OHaKO y 9THX AHMepoOB uacTOTa rMApOKCMAa epBa WM B CKOJIbDKO-HHOy/ib 3Haul 
TeIbHOH Mepe CHH2KeHa CPaBHUTeIbHO C MOHOMepHOH MosleKysOlt. 
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OoKnage Akagemun Hayx CCCP 
1954. Tom XCV, N 3 


XHMHA 


HW. H. BEJIAEB 


O PACCJIOEHHH B TPOMHbIX B3AHMHbIX CHCTEMAX 
(ITpedcrasreno axademuxom T. IT. Ypasoevim 18 1 1954) 


Bo MHOrHXx HCCJIeOBaHHbIX TPOMHbIX B3SAHMHbIX CHCTeEMaX Ha CTaOHJIbHbIX 
UMaronaJIbHbIX CeYCHHAX HMeeT MECTO TOJIHaA WIM YuaCTHUHad B3aMMHaA 
HepaCTBOPHMOCTb COJleH CTAOHJIbHOM Mapbl B KXHAKOM cocTosHHu. Ha kBampa- 
Te COCTaBOB TaKHX B3HMHbIX CHCTeM [Ba %KHAKHX CJIOA 3aHMMAIOT OOJbIITYIO 
HJIM MEHbIIyIO MIOWalb, HMeIOyIo *opMy JHH3bI uM pacMouaratoulyrwoca 
OOJIbINOH OCbIO BAONb cTaGHIbHO Wuaronasmu (!8). 
JLo cux Mop cuuTaeTca, 4TO paccIOeHHe B MOMOGHOrO pola CHcTeMaXx BO3- 
HHKaeT HCKJIIOUHTEJIBHO 3a C4UeCT B3AHMOMeEHCTBHA TONbKO CO/eH, COCTaBJAIO- 
MX JAHHYIO B3aHMHYy1O CHCTeMY, HW Ba 2KHAKMX COA COCTOAT H3 COE cTa- 
WIbHOK Mapbl. Tako OOWIMH NOAXON K BOSHHKHOBeHHIO PacCJIOCHHA BO BCeXx 
€3 HCKJIIOU€HHA TPOHHbIX B3AHMHBIX CHCTeEMAX HeJIb3A CUHTATb MpaBHJIbHbIM, 
MOCKOJIbKY IPH 3TOM He YUMTHIBAeTCA, YTO MHOrHe B3aMMHble CHCTeMbI liper- 
CTABJIAIOT COGOM SJIEMeEHTHI OOIee CJIOXKHBIX MHOTOKOMMOHEHTHBIX CHCTeM. 
VMimeroulniica B HacTOAllee BPCEMA SKCNEPHMEHTAJIBHLIN MaTepHas MO u3yue- 
HIO TPOMHbIX CHCTeEM C PaCCJIOCHHEM MaeT BO3MOXKHOCTH MOMOKNTU K Gosec 
TIYOJICEHHOMY PaCCMOTPeHHIO MpPHpOAb paccsIOeHHA Kak Ha MMaroHaJIbHbIx 
ceUCHHAX, TAK H Ha OOKOBBIX CTOPOHAaX KBapaTOB COCTABOB TPOMHbIX B3aHM- 
HbIX cucTeM. JIA MpaBuJIbHOrO NMOAXoLa K pelleHuIO BOMpOca O Mpupose BO3- 
HHKHOBeHHA PaccJIOCHHA B KaxKMOM OTMebHO B3ATOM B3aHMHOli CHcTeMe HeO6- 
OUMO BCe TPOMHbIe B3AMMHbIe CHCTeEMbI NOLPa3seNMTb MO XapakTepy oOpa- 
3YIOIUX UX COJeH Ha Mpoctpie (I Tum) u cioxuble (II Tum). 
_ | Tum — mpoctnle TpoHHbIe B3aMMHbIe CHCTEMbI — CHCTeMbI, OOpa30BaHHble 
M3 MIPOCTHIX COeCMHCHHM: rasOreHuoB, CyJIb*)UOB, OKUCIOB U T. I., KOTOpbIe 
MPH OMmpeeseHHbIX YCJOBHAX MOFYyT pa3JlaraTbCA TOJIbKO Ha 3JIEMeHTHI. Takve 
CHCTEMbI He ABJIAIOTCA TPHAHIYAUPYIOWMMHU CCKYLIMMH Oovlee CJIOMKHbIX MHOTO- 
KOMMOHeHTHEIX cucrem. Ouu MmoryT 6bITb OOKOBLIMY TpaHAMH TpexrpaHHblx 
TIpH3M WIM Goulee COXAKH‘IX TEOMeTPHYeCKUX (uryp yeTbIpex- MH Oosee KOMIIO- 
HeHTHBIX cHcTem. K TakoMy THMYy TpOHHbIX B3aMMHbIX CHCT€M OTHOCATCA BCe 
CHCTeMbI TaJIOreHH-rasIOreHHAHOrO, TaJIOreHHA-KMCOpomHOorS, TrasloreHuy- 
CYAb(PUAHONMO, KUCTOpOL-cybPUAHOrO U T. A. OOMeHA. 
 CuoxHbIe TpolHple B3auMHBIe cuctembl II] — 9TO cHcTeMBI, KOTOpbie oOpa- 
30BaHbI CJIOMHBIMU COJIAMH — COJIAMH, CMOCOOHbIMH paciasaTbCA Ha MpOcrle, 
CAMOCTOATEIbHO CYULECTBYIOIIMe coeMHeHHA (HallpuMep, COJAMM KUCIOpOL- 
coyepxKallux KucmoT Tuna ADO3, ABO, ut. 0.), MH MosTOMy Takue B3aliM- 
Hble CHCTeCMbI ABJIAIOTCA TPHaHryJIMpyIOWMMM CeKYUIMMM CJIOXKHbIX TPeXMep- 
HbIX IPOCTPaHCTBeHHBIX (uryp: NpH3M, TeTpasfpow U T. T., WpeAcTaBsAIOWIMUXx 
co6010 reoMeTpHUeCKOe MpPOCTPaHCTBeHHOe U30OparKeHHe MHOOKOMIOHCHTHBEIX 
cuctrem. CJIOxKHbIe B3aHMHble CHCTeMbI MO XapakTepy OOpasytollMx UX CoJIeH 
MOryT ObITh NOpasfqetenbl Ha WBa Mogruna (II Au Il B). ; 
Tun I] A—Tpofinbie B3avMHble CHCTeMBI, OOpasoBaHHble MapOW MPOcrblx 
W Tlapoli cox%KHbIX coesquneHuH A, B || X, 30, (rae X — vou rasorena, KUCJIO- 
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an 


poma, cepbl HT. 0.). Dror THN CHCTeM IpeACTAaBJIAeT ‘co6or10 TP HATO 
ULyIO CeKYILy!o TpexrpaHHOH MpH3Mbl (CM. PHC. 1 a), rpacbuyecku 300pa) 
*Kalolllell YeTIPeXKOMMOHeCHTHYIO CHCTeMY, M3 WiecTH MpOCTbIX COCAHHCHH 
A, B, 9 || O, X, caa3aHHBIx MexKyy coOo1Io0 peakUMAMH B3aMMHOTO oOmeHa! 

Tun II B — Tpolinpte B3aHMMHbIe CHCTEMBI, OOPaSOBaHHble YeTIPHMA CJIOMKs 
HpiMu couamu A, B || 9’Oxn, 9”O; OHM MpeACTaBJIAIOT co6oh TpHaHryJIMpyto) 


ero YeTbIPEXKOMIIOHEHT’ 
Me cek Me TeTpasypa, © aduudecku MpeACTaBJAIOUL 
Zi ae : aie HY!O CHCTeCMy H3 YeTbIpe2 


PbF, NaF TIPOCTHIX COCRHHEHHM, Ha: 
: TIpHMep OKHCJIOB, H3 KOTO: 
pbx {Ba OKHCa ‘MMer0) 
KHCJIOTHBIM, a 1Ba OCHOBHOE 
xapaktep (cM. puc | 6). 
B 3aBHCHMOCTH OT TOFO! 
K KaKOMy THIy H3 IIpHBe: 
JIGHHBIX BbIMe OTHOCHTCS 
TpoliHad B3aHMHaA CHCTe: 
Ma, MIpHpowa paccoeHHs 
MOXKeT ObITb PasJIMYHOH. 
B meppom Tune cHcTeM) 
MOCKOJIbKy paBHOBecHe 
peakunu o6meHa AX7— 
+ BY=AY+ BX yxe j 
paciaBJICHHOM COCTOAHH 
MOJIHOCTbIO CMeLeHO B CTO 
pOHy cTaOHIbHOH Mapbl c 
menu (4°), paccoeHve ompe 
TeAeTCA B3aHMOeHCTBHE) 
eee couleH STOM CTAOWJIbHON 4 
60:30 60 Tid POTD, pp. JiBa *xHAKUX CNOA CO 
6 é CTOAT H3 comeH STOH mM 
seth CTaOHJbHOH napp *, Maar 
cTpaluwen mepsBoro oe 


AX BX 


B3aHMHbIX CHCT€EM MOKe 
6bITb cucrema Na, Pb || F, O, a Taxxe cuctema Li, Ag || Cl, J (7). | 

B cloxwKHbix cucremax (II Tum) mpHpoma paccmoeHua Ha cTa6MJIDHbIy 
MaroHaJIbHbIX Ce€YCHHAX 3aBHCHT OT TOTO, ABJIAeTCH JM JaHHad B3auMHas 
CHCTeMa CTAOWJIbHbIM WJM HeCTAOWJIbHbIM TpvaHTyJIMpyIOWIUM CeueHueM Gove: 
CJIO7KHOH IpOCTpaHCTBeHHOH TreoMeTpuyeckoH dburyppl **. B cmyuae, Korne 
TpoHHaH B3avMHas CHCTeMa — CTaOMJIbHOe TpMaHryJupyroliee CeyeHHe Goule: 
CJIOMHOM MpOCTpaHCTBeHHOH (PHrypbl, Mpupoa paccsoeHua Ha cTaOWJIbHO! 
WMarouasu OyfeT Ta *%Ke, YTO M JIA CHCTeM TMepBoro Tula, MBA KULKUX CIOS 
6YLYT COMep2XKAaTb TOJIbKO COM cTaOuMbHOK Napbl. Ec xe B3aMMHaHA CUCTeMé 
ABJIACTCA HECTAOMJIbHbIM CeUeHHeM, TO pacclOeHHe Ha CTaOUJIbHOM WHaroHads 
OyeT UMeTb Jpyry!o IIpHpoOdy, OHO BOSHUKAeT B PesyJIbTaTe Goee CIOMKHOMC 
B3aHMOJCHCTBHA — B3aHMMOeEHCTBUA YETLIPeX COUeH, COCTABAAIONIUX JaHHyK 
B3alMHYIO CHCT€MY, H KOMIMOHCHTOB, COCTABJIAIOWIMX Ooslee CIORKHY!IO MHOFO 
KOMIOHEHTHYIO CHCTeMy. 

IIpumepom B3aumHoh cucrempt tuna I] A mMomerT cay2xKuTb CHCTeM 
Na, Pb || F, TiOs, Ha cra6umbHow muaronamm KoTopoH (NaF — PbTiO, 
MMeeT MeCTO HeOOMbIIOH yUaCTOK paCCJIOCHUA, MPUMBIKAIOWMH K IBTeK 
THYeCKOH TouKe (cM. puc. 2 a), Sra cucTema UpecTaBAseT coOo1 Tpr 
aHryIMpyollylo CeKylylo TpexrpaHHOH Mpu3mbl, Tpaduyecku upemcrar 


* BaauMHble CHCTEMBI, OOpasoBaHHble TpHaHryJAUMell MpPOCTLIX TPOLHbIX CHCTeM H3 MPC 
CTHIX COCHMHEHHH, OTHOCATCH HAMM K NepBOMY THIIy. 
** K cTaOMJbHbIM TPHAHryJMpyIOUlHM CeKYULMM CJOKHKIX PUryp Mbi OTHOCHM CHCTeM 
C pacCIOCHHeM, KOra [Ba WAAKUX COA COCTOAT U3 CONeH CTAOMAbHOM Napbl B8AaMMHC 
CHCTeMbI, K H€CTAOWJIbHbIM, KOra WBA XHAKHX COA UMCIOT APyrok cocTas. 
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IAIOMLEH YETbIPEXKOMNOHEHTHYIO B8QaMMHYIO CUCTeMY M3 INCCTH NpocTbrx 
coemuHeHHH Na, Pb, Till F, O (cm. puc. 1 6). Boxopaad rpaHb mpu3M 
PbO — NaF — PbF,— Na,O npexcraBaner Tpoiinyio HeoOpaTHMOB3auMHY10 
cHCTeMy C OYCHb OOAbUIHM paccaoeHHeM Ha ceuenun NaF —PbO (cm. 
puc, 2 6). ODTO paccaoenue, sanu- 
Marollee MOUTH BCIO BeTBb KDpHCTaJ- 
musauuu NaF, no naocKocTu u3yyen- 
HOH HaMH TpOHHOH cucTtempr NaF — 
PbO — TiO, mpexctapasiomeli quaro- 
JaibHOe Ce4eHHe TpPH3MbI, MpocTu- 
MAeTCA BHYTPb UPH3MbI, 3axBaThI- 
3aa HM ceuenue NaF — PbTiO; (cm. 
yuc. 3). Takum oOpa30m, pacooeHue 
1a CTAOHIbHOM MarOHabHOM ceye- 
jun NaF — PbTiO, B3aumMHoft CucTeMBI 
Na, Pb || F, TiO; BosHuKaer B_ pe- 
syIbTaTe BHEPeHHA ABYX 2%KUAKUX 
pas c 60KOBOH rpaHu npu3Mul. B xuZ- 
(AX COAX, NOBHAuMOMy, PbTiO, He 
SOWepHKUTCA, TAK KaK NOX BAMAHHEM 
NaF pacnagaetca Hwa TiO, u PbO 
1pu Ooee HU8KOH TeMlepaType, 4emM 

otcytctBue NaF. Hcxogsa u3 man- 
IbIX Zua cuctempr Na, Pb || F, TiOs, 
MOXKHO C YBEPeHHOCTbIO yTBep- 


KMaTb, UTO paccoeHHe BO MHOrHx # Na )MoQ, 695° 
I3YUCHHBIX TPOHHBIX B3aMMHBIX CH- p Naw, 585 
‘remax Tuna Me, Pb || T, SO, (Me — 


elOouHOH MeTata, T —rasoren) 0 2 4 60 60 10man% 
Iueet Ty 2e Mpupony, ¥TO HM BCH | _ ae 

. G74. & Jia 3a— — 
steme Na, Pb || TiO3, F. B atom He- PbTIO,: NF NGE PbO: @- NazWOqe 
pyHHO yOeCAUTbCA, HCCC LOBAaB IaB- PHTIO.- 1 2: NaiMoO, < PTIONs 0 = 
(OCTb TpOHHEIX cuctem Mel’ — PbO — Na,WO,—PbO; e—Na,MoO,—PbO 
2bSO,. 3mecb paccmoeHue Ha 60- 

OBLIX CTOpoHax TpeyroapHuKa Mel’ — PbO u Mel’— PbSO, nomxKu0 06- 


Ja3O0BaTb OMHY CIIOMHAHYtO oOacTb. 


> 
SV ie 
~~ & 


Puc. 3. poexmua smi Kpuctananusauuu cuctempl NaF--PbO— 
TiO, Ha TpeyroubHUK COCTABOB 


Tun Tpofuplx "B3aHMHBIX cuctem I] B MoxHO MAOCTpupoBaTb CHCTeMaMH 
Na, Pb || TiO3,MoO,uNa, Pb || TiO;, WO,, ap1siouluxcaTpHaHry AMp yiouluMM 
CEKY IMM TETPad LPOB U3 YETEIPEX OKUCAOB Na,O — PbO—Mo(W)O, — TiO, 
‘pc. 1 2). Ha cTaOWAbHbIX MarOHa/IbHEIX CeYeHHAX 9THX CHCTEM 
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Na,MoO,— Pb TiO, u Na,WO,— Pb TiO, umeer mecTo HeOoubmIO0e pac 
cmoeHue (puc. 2 6 Xi 2). 

B aBohuprx cucremax Na,MoO,— PbO u Na,WO,— PbO, npexcraB.asto} 
WX coOoH ceKymMe OOKOBbIX rpaHefi yNOMAHYTHIX TeTpaspoB, uMeel 
MeCTO paccyloeHHe, 3aHHMalolee MOUTH BCIO BeTBb KPHCTaIIM3aluy 
NasMoO,, Na,WO, (puc. 2 0 u e). STO paccmoeHHe, BHEApPAACh BHYTPE 
TeTpaspOB, NOBUAMMOMY, NepeceKaeT MW AMArOHabHble CCYCHHA B3AMMHBIA 
cuctem Na, Pb || TiO;, Mo(W)O,. B »xuaKol dase, Tak #Xe KaK M B CHI 
creme Na, Pb|| TiO,, F, u 3nzecbh PbTiO, He comepmauTcA BCTeEACTBHE 
pasiomxenua ero Ha PbO u TiO, nog B&AMAHHeEM TpeTbero KOMMOHEHT< 
Na,;Mo(W)O,. 

K comaienuto, 21a uerpepHpix cuctem Tuna A, B, 9’, 9” || O axcne: 
PHMCHTAIbHbIA MaTepHad NOYTH OTCYTCTBYeT, H NOITOMY MbI HE MOKeM 
uJJocTpupopaTb Tun Il B B3auMHbIX CuCTeM OOee yOeTHTeIbHBIM IPH 
MepoM. 


PocToBcKHH rocyapcTBeHHbIM yHUBepCuTeT Tloctynus0 
um. B. M. Monotosa 13 VII 1953 


LUMTHPOBAHHAS JIMNTEPATYPA 


17. C. Jlecunxz, A_T.,.beprman, KOX, 23, (8))'373 (1953).95 °3 dL Gy rem 
HbIx, A. IT. Beprman, 2#KOX, 23, (4), 573 (41953). 3 TexHu4ecKkad SHUMKIONE IHS 
CmpaBoyuHHK XHM., dus. H TexHoO. BeMyHH, 7, 1931. 4H. K. Tospmacban, JAR) 
77, Ne 3, 429 (14951). © H. K. ToBMacban, KX, 24 (2), 180 (1952). *& WM. H. Bet 
anes, A.T. Beprman, J. UW. Homuxkoc, JAH, 91, Ne 5 (1953). 7 BLT. Panu 
upesB, #KPXO, 62, 1063 (1930). 
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Jlokxaagn Axkagemun Hayrx CCCP 
1954. Tom XCV, N 3 


. XHMHA 


Yaen-koppecnouzent AH CCCP A. WH, BPOJLCKHM u P. E. EPEMEHKO 


H3YYEHHE PEAKUMM TPHTMOHATOB TPH NMOMOLLUM 
PAX MOAKTHBHOM CEPbI 


Hsyyenuio peakuuii OOpa3s0BaHHA HM pa3vlOXKeHHA MOJIMTHOHATOB NMOCBA- 
WleHO O4eHb OOJbIOe wicIO padot. IIpuMeHaBuimecs B HUX NpenapaTHBHble 
M aHaJIMTHYeCKHe METOJBI OKa3aJIHCb HeEOCTATOUHBIMH, O YEM CBHeTeJIb- 
CTByeT OOMIMe pasHOOOpasHEIX H NPOTMBOPCYMBHIX MpemcTaBsenull O Mpupone 
M MYTAX STUX CJIOMKHHIX Mpoweccos. . 
HegocraTouxocTb OObIYHBIX XMMHYCCKHX MeTONOB AVIA BbIACHeHHA 9TOIt 
poOsleMbl NOOyAHIa Hac IpHMeHHTb K ee M3yyeHHIO MeueHyio cepy. B ua- 
TOAMeH paOoTe COOOM{aIOTCA Pe3YJIbTATLI H3YYeHHA peakUUil OOpasoBanua 
PPHTHOHATA H €FO THAPOVIMTHYeCKOTO Pa3zJIORKeHUA. 
_ Tpurvouat KaJiMa Obl NOMyYeH TpeMaA pasHbIMH CmocobaMu Hs CoenuHe- 
Hui, CojepKallux palvoakTHBHYy!0 Cepy B ONpeseseHHbIX NoOxKeHHAX, JA 
pIpeyesleHuaA ee paciipekeeHHA B TPHTHOHATe MOCJIEAHUM pasJiaraJicA KHNA- 
4eHHEM C PpacTBOPOM YIVICKHCJIOrO KaJIHA MO OpyTTO-ypaBHeHH0: 


$30, +CO, =S,0,; +S0, + CO,. 


| Tlomyuaempm THOCyJIbiaT, B CBOIO OYepeb MpeBpalllasica B CepeOpsHylo 
SOIb, DHAPOJIM3 KOTOPO! LaBaJI BHELIHIOIO Cepy B BUZe AgeS MU BHYTPeHHIOIO 
(CyJIbPUTHYy!O) B Bue SOL -. 
| JlurepatypHbie Wanupie (') 06 orcyTcTBHH OOMeHa Mexy OOOMMH aTO- 
1aMU Cepbl B THOCYJbiate OblIN HaMH MOATBeEpKAeHbI Kak CIlelMaJIbHbIMU 
MIbITaMH, Tak HW COOOULaeMbIMH HW2Ke WaHHbIMH. AKTHBHOCTb Cepbl B. CYJIb- 
JaTe OT pa3s/lOX%KeHHA TPHTHOHaTa oMpeyessasach B Bue SrSO, (Tak Kak 
ort He ocaxkaer THOcCyJIbhata). Bce ocTaJibHble COeqHHeHHA HM 9JIeMeHTap- 
ad cepa Upeppallasuch B cysbdaT mo Kapuycy WM AX aKTMBHOCTb M3Meps- 
acb B Bue GeH3HAHHCybata. BocnpousBoqUMocTb H3MepeHHit Oblia 2—4 % 
pu ucxomHoH aKTuBHocru 3000—12000 umny.pcop 3a 5 Mun. Ha | mr S. 
MocseqHUX, HaHOoslee TOUHDIX OMbITAX KOHeCYHbIH THOCYJIbpaT OCBOOOXK- 
aJIca OT OCTATKOB pacTBopeHHoro SrSO,4 nMepeBoyom B OapHeByl0 COJIb, 3a- 
eM B HaTpHeBylo WOOaBseHHem Na2SO, u, HakoHell, B CepeOpxAHyIO AoOaBuJe- 
vem AgNO3. OrcyrcTave O6MeHa Cepbl MexKAY CyJIb(paTamu UM cysbpuTamn, 
fexky cyJbaTaMu mu THOCybiaTaMu HW MexKAy BHELIHel CepoH THOCYJIb- 
ava uM cysbuTamMn Oblio ycraHoBseHo panbue, Mpi Halu, 4To 3a 26 4ac. 
jpn 25° ner OOMeHa TakxKe Mexy CybpaTOoM HW TPHTHOHATOM. 
1.TpuTruoHatT 43 ABYXMOpucTOH cephl HM OucyAb- 
- 


outa (2). SoCl. Opima nomyyeHa OObIUHEIM NYTeEM M3 aKTHBHOM Cepbl H 
mopa. Opakuua, kunAuan upu 137°, Monacwillalacb XJIOPOM MPH OXx1axK- 
; 


HUN, 3aTeM OCTaTOK XJlopa yaaica mpoxyBaHuem COs. Pactgop SCl B 
jeTpomeltHoM 9iupe CMelIMBaJIcCA C PaCcTBOpOM KOH, HacpilileHHbIM Heak- 
luBHbIM SO, no HeliTpamusaunu. BrinaBlin TpHTHOHAT KaJIMA MepeKPHCTa.l- 
AZOBbIBAJICA, IIPOMbIBaJICH CMMPTOM, 2PHPOM HM CyYIIMJICA Ha XOJIOMY. On 
pl CBOo6omeH oT mpumecet Cl-, SOy-~, SOs”~ uM BBICIIMX MOJINTHOHATOB. 
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Kak BuHo u3 Ta6J. 1, cpeqHuii aTOM Cepbl B TpHTMOHaTe Med Ty KC 
AKTMBHOCTb, UTO H UCXOMHaa cepa, a KpalHWe aTOMBI 6b HeaKTHBHbIMH 
B cormacuu C 3TUM Cysb*art oT pasoxKeHuA TPHTHOHATA UM KOHeYHOTO THOCYVJIb- 
qata Obi TakxKe HeakTHBHbIM. EcJiIm aKTHBHOCTb HCXOMHOM CEPbl IIpHHATE 
PaBHOH EMHULe, TO pactipemedeHne AKTHBHOCTH CieMyIoulee: | 


Oe 0) cores 
98 4. 2Cly = 2SCly: SCI, 4 DHSOn =1S(GO,), eee 
LOS OSs 

§ SO), + CO, =S-SO; +50, + COs; 

LPO 1 OL Ee 

§.SO, + 2Ag* + H,O = Ag,S + SO, + 2H". 
TouKOBaHHe 3THX pe3yJIbTaTOB HE BbI3bIBACT Wee Jipyxsaopuctas 
SMODAHTHUAPHL CyJIb(OKCHOBONH KHCJIOTbI, OOpasyiolleHcaA MpH et 
a a ADE SEG rugposmuse: SCl. + 2H,0 = S(OH)eA 
Ta6auna 1 + 9H*++2Cl-. 3amemjenue B CyJbeD 
OKCHJIOBOM KHCJIOTe JBYX THAPOKCHJO} 
TpuTHOHAT H3 SCly-+HSO3 CyAbDUTHLIMH TpynmamMu aeT TPUTHO 
Har Cc YKa3aHHbIM pacipesemenuel 
AKTMBHOCTH: S (OH) » + 2HSO3 > 
Ag2S =~$(SO3}2 “Ff 2H20:- OT Wane 

K,8,0. MOLTBep*KAaloT Wpewworm*kenHoe JI. 

Menneneesprim (°) B 1870 r. crpoeHu 
TPHTMOHATOB, OCHOBaHHOe Ha Hel 
mpencKasanHue STON peakitHH (ocymié 
CTBJICHHOH MO3qHee) H e€ MeXaHH3Mg 
PacmpememeHve aKTHBHOCTH TIpH pag 
| 3 JOXKCHHU TPUTHOHATA MOKa3bIBaeT, YY 
OT Hero HeMOCcpeACTBEHHO OTILEM.AAeTC 
* TIOBTOPHbIe OMbITHI pasOWKeHHA. THOCyIbpaTHad rpynta c OJHOBPeMe! 
HbIM OKHCJICHHEM CyJIb(baTHOH MO cys 
(pata. 
2. TpHTuHoOHaAT U3 THOCYALMatTa u SO» (4). Meuenpi THocyaH 


bar S*SO3”~ llosydasica pacTBOpeHHeM aKkTHBHOM Cepbl B pacTBOpe HeaKkTHl 
Horo Naj:SOs, BbIqeAJICA WM OUMMaICA MepeKpucTrammusannel. Pacrsol 


KS 
NasSSO3 c H36bITKOM TBEPAOH COM 4 


OrnomeHHue akKTHBHOCTH 


NoINo re 
onpitos | HCXOAH. S | WcxoaH. ) 


SCl, K2S 30.4 


Ti puHato | 1 | 3 


HCOOMbIIMM KOJIMUCCTOM MbIIIbAKOBU- facammamy 
CTOH KHCJIOTHI Hacbilllavich HeakTUB- Tputuonat ug §-SO,--+S0, 

HbIM SOs. BombuIad YaCTb OMHOBPeMeH- l 
HO OOpasytollerocA TeTpaTHoHaTa BBI- ORNOUICRHEL OS 
Mafala 3 cMecH mMocle peakiuu. NC Ue ee a | 
PacTBop BIMBaJICh B paccYMTaHHoe — ombToa | sees Sb 
KOJIMUeCTBO pacTBopa alleraTa KavJlua. Na,S,0, | Kea Ag2S 


Bpmazawlulyn TPUTHOHAT Tocse mepe- 
KPUCTaWIMSaWMM MW MPpOMbIBKH CHApTOM 


Obl CBoOoLeH OT MpuMeceli. Kak Bus- 4 1,98 4,11 | 4,42; 184 
HO H3 JaHHbIx Ta6m. 2, oH umMen !/, Bee Soe { te 
aKTMBHOCTH HMCXOLHOM cepbl, KoTOpaA A 2°00 414 |4.37: 1.3 
pactipeAeAeTCA CeMYIOULMM O6pasom: 
H€aKTHBHbIe = KpaliHwe cyJIbpUuTHBIe | 

s 4 4/3 | 
aTOMBI H °/, ucxogHol axrupnocra p | /PMHATO 7: ; Be | 


€peTHeEM aTOME Cepbl; COOTBETCTBEHHO | 


STOMY, CyJbaT OT pa3slO%KeHHA TPUTHOHATA M KOHeUHOrO THOCybPata O 
HeaKTHBHDIM: . 


| 
Ni 0 3 | 


4 ens ed oe = Oneeies 
S$ GOs -+- CO; 2 “SO; +- SO, +- Cor 


PaccmMaTpuBaemas peakiuA M CxO-Mat Cc Heil peakuua Bakepome} 
(H2S + SO2) usyyasmcb Bo MHorux paOoTax c MpoTuBopeunBEIMH pesyuJibT} 
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Tamu. Ilowru Bo Bcex HOBDIX paOoTax Mpemnomarawr, uTO MepBudHO O6pa- 
3yeTcA cybPoKcwoBad KucoTa. OKcHepHMeHTasbHO ycTaHOBJIeHO (2). 1% 
|B yKa3aHHbIX YCJIOBHAX B IPHCYTCTBHU MbILIbAKOBUCTOM KHCJIOTHI H3 MOJIMTHO- 
‘HaTOB CHayaJla NOJlyuaeTCA MeHTaTHOHAT, KOTOPHI, B3aMMOMelCTBYA C CYVIb- 
@uTOM, MpeBpaiaerca B TerpaTuonaT u 3aTem B TpuTMOHaT. Hamu manupie 
MOJIHOCTbIO OTBEYAIOT STOM MOC AOBATeJIbHOCTH CTYMeHeli, CCIM, KaK H Ble, 
‘TIPHHATD, YTO NeHTATHOHAT NOJydaercsa 3aMelileHHeM OOOUX THAPOKCHJOB B 
.S(OH): THocyDpaTHbiMu rpyonaMu, a MOJMTHOHATE! MpeBpaulaiorca u3 


BBICIUHX B HH3IIMe OOMeHOM THOCYJIb*aTHbIX rpynll Ha Ccyb*uTHHIe: 


Lt 50-2 a Te 
Ses ot  .O = 2s (One 


1 ado) 


/2 ORs ss a 
S (OH), + 2S-SO,; + 2H*=S(SSO,), + 2H,O; 
Yoh A Ee Seely ee ee Nee TN eR OMS 
S(SSOs)z_ +SO; = (O3SS)-(SSO3) +S8-SO3_ ; 
= Deroy ON Me On cee ee uO og. 6 ees) gc On eee 
COS PSS Gai c SOs EST OLSe S-SOMGESSOs ca 
(Tak Kak OOMeH B MpaBoii H JeBOH rpymnme TerpaTHoHaTa OAMHaKOBO Bepos- 
i MY SS Be oe Mo 9 aoe 
TeH H flaeT 9KBUBaJIeHTHYIO CMecb S(SO3)2 +5:SO3; uw S(SOs)2 + 


ai i) 
+ S-SO; ).Mepsuunoe o6pa30BaHue THOCePHUCTO! KHCOTHI H U3 Hee TeTpa- 
THOHaTa (°), WIH NepBHYHoOe OOpas0BaHHe TpuTMOHaTa U3 S(OH», + 2HSO;- 
(7), WIM, HaKOHell, NepBuuHOe OOpa3z0BaHve H2SO (°), mpeamomaraemble ne- 
KOTOPbIMH aBTOpaMH He COrlacyloTCA C HallHMH pe3yJbTaTamu. B craBulem 
HaM MHS3BeCTHBIM Tl0CJI€ OKOHYaHHA STOH paOoTbl HOBOM 4UcceqOBaHHH 
@Mapa (°) ycTaHOBJIeHO, YTO NONMTHOHATHI! OOMeHUBAIOT Cepy Cc THOCYsbipa- 
TOM IlyTeM OOMeHa CYJIbDUTHBIX Tpymm c THOCyAbdaTHbIMu. Kak JlerKO BU- 
eTb, TAKOHM OOMeH MOKeT MCKa3HTb MepBOHauaJIbHOe pacnpeeeHve aKTUB- 
HOCTH B TPHTHOHATE JIHIIb B MOCJICAHHX CTaMMAX pacCMaTPHBaeMOl peakIMN. 
OyHako OH IIpoTeKaeT 3HaYHTeJIbHO MejJIeHHee 9THX cTayul. Kpome Toro, 
BOCHPOH3BORUMOCTb OMNbITOB H IpPOCTble COOTHOWIeHHA BeJIMUMH aKTUB- 
HOCTH YKa3bIBalOT Ha TO, 4TO BO3MOXKHBI HeOOJIbIIOH OOMeH He urpaerT 
3eCh CYUIeCTBeHHOH pou. M30TonHblit cocTraB TakxKe He MOXKeT ObITb H3- 
Me€HeH B Pe3yJIbTaTe UMeIOUIHX MeCTO PaBHOBeCHbIX peak: S, Og~ + 
+ HSO3- = S,-10677> + HS2O3, Tak Kak Hu B STOM Cmy4ae CYyJIb~UTHBIE 
PPyMMbl OOMEHHBAIOTCA C THOCYJIbMaTHbIMH, He Paspyllasxch. 

S I putTuonaT us THOCYAbbatTa wu iepekucu BOROp'o- 


ma (!°). 30% HeO. npu6apnanoch K pactBopy NasSSO3 npuv oxlaxeHHH 
lO KallwlaM JO HCde3HOBeHHA UeOuHOK peakuuu. IIpu cHJIbHOM OxJlaxKeHHM 
BbIlalala OOsbUaA YaCTb OMHOBPeMeHHO OOpasytolleroca cybiata. Ocra- 
TOK MOCJIeLHerO yRaJIAJICA OCTOPOAKHbIM WOOaBsenuem BaCly. Tocae npuoas- 
JIGHHA K (UJIbTPaTy B3BeleHHOrO KOJIMYeCTBa alleTaTa KaJIMA TPHTHOHAT 
ocaxkaJica CHMpTOM HM OUNUaJIcA OObIUHEIM clocobom. 3 Tad. 3 BHUHO, 
4UTO OH MMe !/5 AKTHBHOCTH HCXORHOH Cepbl, MpHyeM CpeqHHH aTOM UMeeT 
UCXOJHYIO AKTHBHOCTb, a Kpatinue —'/, or Hee. OmnoBpemMenHo o6pas3yro- 
muica cylbdatT umes '/. aAKTHBHOCTH HMCXOAHOK Cepbl: 
FEO oe A ga ee aes = 
DSeSO uy Oy = 10,8-S-SO.0+ (SO, 41,0; 
Takoe pacmpefedieHve akTMBHOCTH TpyAHO OObACHUTb Have, Kak TIpoMe- 
XKYTOUHBIM OOpasoBaHHe H3 THOCYb(~aTa CHMMETPHYHOK KHCJIOTHI C JBYMA 
A 


1 
aTomamu ceppi: ~O, S-SO,, o6mMeHoM B Heli rpynmpr SO, Ha S-SO3 
C OJHOBPeMCHHbIM OKHCJICHHeM ee HepeKHCbIO M0 cyJIb@ata. Tak Kak Takoe 
3aMellleHHe OMMHAKOBO BepOATHO cClipaBa MW CJleBa, TO OHO BeeT K SKBHBA- 

1 aN ( 


ie fl ) __ i 0 i 1 ae 
yleuTtHol cmMecu ~O3S:S+SO37 + SOx, mu -O35-S-SO3 + SO, WIM B 


cpeqHeM K yKa3aHHOMY Bbilue pacipemesenuio. M3 Takwx MpoMesvcyTOUNbIXx 
DA4 


KUCJIOT BO3MOXHbI JUTHOHOBaS, OOpasoBaHve KOTOPOH BMeCTe C TpHTHOHOBOE 
ObIlIo HeqaBHO OOHapyxXeHO B 2*KHAKOcTH Bakeposepa (11), wuM HaycepHa 
KOTOpad TakxKe OOHapyKUBaeTCA IPH MeHCTBHH MepeKUCH BOMOpPOsa Ha CyWIb 
(bute uv THOCyIbdaTpl. Ilo ykasaHHbIM BbIIMe NPHHHaM OOMeH Cepbl MeXK]} 
THOCybaToM H TPHTHOHATOM He MOF CYH[eCTBCHHO BJIMAT Ha MOJyYeHHbl¢ 


pe3yJIbTaTHl. 


Ta6Oanya 3 
TpuTuoHaT H3 = SOn cr toe 
OrHomeHue aKTHBHOCTH 
NoN2 onbiTOB ucxonu. S ucxogu. S ucxonH. S Ag.S x 
HUCXOAH. NagS20, K2S30¢ AgeS HeSO, 
il — — AeOZ 4,26 
2, 2,16 2546 bei ah Alvi Hy ONG Hee cikal 
oy 2,05 20 ROL IROL 44S 4 on 
Bese 2,04 PAO ANOS O2 4,03; 4,08 | 
2 a 1 4 


IIpuuato 


* OT pa3i0%#KeHHA KOHeEYHOrO THOCY bata. 
** Bowslee THaTeMbHOe pasfeJIeHHe NPOLYKTOB pa3sJOReHNA TpuTHoOHAaTa. 


| 
| 


Pe3yJIbTaThI HACTOALMLeH paOoTbl HEMOCpeACTBEHHO NOATBEPKLaloT BSIIA bl 
JI. WU. MenyeseeBa Ha NOJIMTHOHATHI KaK AUCYJIb(OHOBbIC KHCJIOTHI C Wemoue™ 
HBIM PaCIOJIOWKeHHEM ATOMOB Cepbl, OOpasoBaHHble 3aMelleHHeM BOMOposa 
Ce€pHHCTHIX BOMOpOMax CYJIbPUTHBIMH rpyniaMH. 

M3 pHBeseHHbIX JaHHbIX TakxKe CJleqyeT, YTO MPH OOpasoBaHHH HW paspy 
UWICHHH MOJIHTHOHATOB CYJIb*PUTHbIe WH THOCYJbaTHble TPyNMbl BXOAAT B HX 
WH OTIUeMIAIOTCA 6e3 H3MeHeHHA. IlosTOMYy, B YACTHOCTH, HeMpaBHJIbHbI Npel 
CTABJICHHA O B3AHMHOM IpeBpallleHHH MOJHTHOHATOB HYTeM OTIMeMIeHHA WJM 
UIpHCoeHHeHHA ATOMOB Ceppr (!?). | 


VMucrutyr dusnyeckoH XuMHH [loctynus0 
um. JJ. B. IImcapaesckoro 26 I 1954 
Akajlemun Hayk YCCP 
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Joxaagn Axkanqemun Hayr CCCP 
1954. Tom XCV, N 3 


XHMHU 4 


HW. WH. KOPHHWJIOB un P. C. MAHL 


K BOTIPOCY O COEXMHEHHH Ni;Cr 
(ITpedcraszexo axademuxom H. H. Yepuaesoim 12 XII 1958) 


7ivarpamMa cocTosHua BolHOH cucrempr Ni—Cr, BIepBble NOCTpoeHHas 
Poccom ('), uMena BUA NpocTok sBTeKTHKH Cc B3aNMHOli OrpaHwucHHoli pac- 
TBOPHMOCTbIO B TBepAOM cocTosHuNH. IlosmHee paytom uccaeqoBannit (2) moKa- 
3aHO, 4TO Mpesebl B3AaHMHOH pacTBopHmMocTu Cr u Ni 3aBucaAT OT UMCTOTHI 
-MCXOMHBIX MeTaJIJIOB H TepMHYeCKOH O6paGoTKH ciaBoB. 

BsuoM 4u [pant (°) ycraHOBHIM nomMMOpdHoe mpeppalljenve uncroro 

xpoma ~ 1830° (rT. ma. Cr 1930°), Koropoe spi3prBaer B cucteme Ni— Cr 
SBTeKTOHMHOe MpeBpallleHhe. OBTeKTUKAa HaxouTca mpu 51 Bec.% Cr u 1340, 
2BTeKTOH mp 65 Bec.% Cr u 1180°. Telfinop u Xuutou (4) uccneqopasmu mpo- 
mecc ynopaqovenua ciuiaBa coctaBa Ni;Cr. OcHOBHBIM MOKa3aTeJIbCTBOM Ha- 
‘MUNA Npouecca YNOPANOUCHHA ABTOPbI CUHTAIOT pas/IMYHe B XOMe KPHBbIX 
YIeCJIbHOW TeMJIOCEMKOCTH B 34BHCHMOCTH OT TEMMepaTYpbI 3aKaJIGHHOrO HM MEI- 
JICHHO OXJIaxKMeHHOrO ClvIaBa coctaBa NisCr. KpuBaa 3amekTpocompoTuBue- 
Hue — Temmepatypa cnmaBa Nij;Cr umMeeT aHOMaJIbHBI xapakTep, OTMMUHBIi 
OT XapakTepa MOOOHOrO pORa KPHBbIX JIA Mpollecca yNOopAOueHUuA, Kak Ha- 
TpyMep Awa coemvueHua Cu3Au. 
_ Ipu wu3yyeHuu HHKesIeBoro yrula MHarpaMMbl COCTOAHHA CHCTeMBI 
Ni—Cr—Al (1950—1952 rr.) mpl npoBesmM ucceqoBaHue B OOsIaCTH HuKeJe- 
Boro TBepmoro pacrBopa cuctempl Ni—Cr. Ilouyuenuble HaMM aHHble TakxKe 
yKa3bIBaloT Ha OOpa3s0BaHHe coegquHeHua Ni3;Cr u3 HuKeeBoro TBeporo 
pacTBopa. 

UccmeqoBpanve MpoBOMIOCb MeTOLaMH MUKPOCTPyKTypHoro aHaiusa, 
SJIEKTPOCONPOTHBJCHHA, WHaTOMeTpHu u peHTreHo-:basoporo anasmusa. Vc- 
XOJHBIMA MaTepHasJIaMH CJLYKHIM Q/IeKTPOMMTMYeCKHe XpOM HM HuKeuIb. [InaBKa 
BelaCb B BbICOKOYACTOTHOM Meu B KOPYHAH30BbIX THIIAX NO], WWIaKOM U3 
CMeCH OKHCel aJIOMHHHA, MarHva u KaJibluua. Hapecka cocTaBaana 20 r. 
V3 pacnmaBa mo Meroxy CremaHopa HacacbIBaJIucb OOpa3iibl B IpeqBapuTedb- 
HO HarpeTble daptbopoBbie TpyOoukH WMaMeTpoM 3 MM; OCTAaBLIMUCA B THIVIe 
MeTaJJI OTJIMBAJICA B MeTasIMuecKylo opmy 6 X 10 X 20 mm. Bee ucnpiranna 
MIpOBOMWIMCb Ha OMHOM OOpasile KaK B 3aKaJICHHOM, Tak H B OTOXK2KeCHHOM 
COCTOAHHAX. SakasIKa IpOusBOAMIacb Mocwe 24-4yacoBoro POMOreHH3allMOHHOTO 
omKura mpu 1200° 8 Bogy co mpzoM. Ilocne ucibITaHuA BCeX CBOHCTB OOpasiipl 
oMkuramvch m0 pexumy: 1200° — 24 uaca, 1000° — 5 cyrox, 800° — 7 cyrok, 
600—500° — 18 cyTok, 3aTeM OXJIaxKLaJMCb C MeubiO H UCIIBITHIBAJIMCb BHOBb. 
Harpes mpu TepMuveckoi OOpaOorkKe MpOusBOAMJICA B 9BAKYMPOBAHHbIX KBap- 
HeBbIX aMIyJaXx. 

CrpykTypa BCeX HCCJI€LOBaHHbIX CIWIaBOB HOCIe 3aKaJIKU MU TpaBJICHHA 
WIMmoB B WapcKOH BOKe NpeAcTaB/AerT POMOreHHHIM HUKesIeBLIN TBePAbIM 
pacTBop, yBeM¥eHHe COsepKanuA Cr B KOTOPOM BBISbIBACT MOBBIINECHHe TBEP- 
IOCTH H 9JICKTPOCOMpOTHBJeHHA. TBepAOCTb CM1aBOB, HSMepeHHad aJIMa3HbIM 
KOHYCOM, MoBbllwaeTca oT 85 eAMHU AA YACTOTO Ni, mo 130 aaa criaBa 
35 ar.%, Cr. CrpyKTypa OTOxKKeHHOrO ciaBa c 35 aT.% Cr comep2KuT 3Ha- 
uuTebHOe KONMUeCTBO BTOpot chase (TBepAbI pactBop Ni 8 Cr) BHyTpH 


3epHa. 
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OeKTPOCOMpOTHBJeHHe CIaBOB H ero TeMIepaTypHbIN KOSpuMeHT Hg 
MepAJIMCb Ha ABOMHOM MocTe ToMcOHa C HarpeBOM OOpasiloB pecipce te | 
HO B JBYX MaCJIAHbIX TepMoctraTax mp 25 u 100°. Ilpu yBemuyennu comepxKa 

Hua Cr 3eKTPOCOMpOTHBJIeHHe CIWIaBOB Kak | 


om-mm Jo NiCr 3aKaJICHHOM, Tak MM B OTOXK2XKCHHOM COCTOAHH: 
{2 MOHOTOHHO BospacTaeT Wo 30 atT.% Cr. Cra 
| ‘ c 35 ar.% Cr moka3bIBaeT HEKOTOPOe CHHKCHH 
tf YREIbHOPO IICKTPOCOMPOTHBJICHHA B OTOXKKEH 
Hom cocrosHHH (1,06 om-mM?/M) To cpaBHe 

40 HHIO C 3JIEKTPOCOMPOTHBJICHHeEM ITOTO CHaBa 
09 3akaJleHHoM cocTrosHHuu (1,16 om: mM?/M). Tew 
ae TepaTypHblt KosPuHUHeHT IJICKTPOCOMPOTHE 
08 JI@HHA OT MpHOaBeHua K Ni mo 35 at% Cr ue 
MCHACTCA B COOTBETCTBHH C H3MCHECHHEM 9JJICK 
Q7 TpocompoTuBseHua. Jliad 3aKaJleHHOoro H OTC 
*>KKCHHOTO COCTOAHHUA CIMIaBOB OH pe3KO CHK 
*KaeTCA, COOTBETCTBEHHO, OT 53—46°10~% a 
unctoro Ni, mo 10,3—8,8-10 aaa cnuiaBa | 
10 20 30 am.% 22 at.% Cr, mocme vero ocTaeTCa MOCTOAHHBIM 


JjaHHble 10 MUKpPOCTpyKType, 92IeKTpocompd 


Cr 


Puc. 1. Yqeabuoe aeKTpoconpo- 
THBAIeHHe E cCHaBoB Ni—Cr p 
3aBHCHMOCTH OT BpeMeHH OTHKULa 
mpu 460°. 7—s3aKanka; 2—4 — 
oTmuur: 2—250 yac., 3—500 


THBJICHHIO H ero TeEMMepaTypHOMY neha 
TY YKa3bIBaloT Hd TO, UTO IPH KOMHATHOM Te) : 
llepatype B HaKele pacTBOpseTCAH  OKOJN 
35 aT.% Cr. Takum o6pas3om, HCCI€LOB AHH bl 
HaMH CIWIaBbl, 3a WCKJIOUCHHeM clvlaBa 


uac., €— 1000 yac. 35 at.% Cr, mpH Bcex TemMepatTypax Haxo]At 


Ca B OOaCTH HHKeJIeBoro TBeporo pacTBOops 
{ia Usy4eHUA NpeBpallenua B TBepmoM pacTBope cucrempt Ni—Cr oKasa 
JIMCb SPPeKTHBHLIMH MCCMEOBANMA H3MCHEHUA 9.TCKTPOCOMPOTHBJICHHA B 33 
BHCHMOCTH OT BPeMeHH 1pe- 
BpalleHudA IPH MOCTOAHHOMI 
TeMlepaType H W3syyeHHe 
paciuupeHua pH HarpeBa- 
Han. Jlia us0repMuy¥ecKOTO 
lipeppalleHuaA 3aKaJIeHHbie 
oOpasibl  BbIMepxKUBAJIMChb 
mipu vemnepatype 460° B 
reuenne 250, 500 u 1000 ac. 
IIpu 9ToMm B clmaBax 
c comepxaHuem Ooutee 20 
aT.% Cr mpoucxogurT mocte- 
MleHHOe YMeHbILeHHe Y/[eJIb- 
HOrO 93JIEKTPOCOMPOTHBJe- 0 5 m0 8 coe 25 FSG 
Hud. YjebHoOe QIeKTPOCco- 
TIpOTHBJIeHHe cimaBa c 24 
aT.%Cr B 3aKaJIeHHOM CO- 
CTOAHHUM cocTaBaser 1,03 
OM* MM?/M, Tocjle oT2Kura 
pu 460° B TeyeHue 250 yac. 
OHO CHMxKaeTCH 10 1,00 cm: MM?/m, nocste 500 vac. 0 0,98 om: MM2/M, a nocaé 
1000 uac. no 0,93 om: MM?/m (cM. puc. 1). O6mee yMenbutenne 3JIEKTPOCOMpo: 
THBJICHHA ClaBa ¢ 24 at.%o Cr B mpouecce 1000 uac. npespanrenua TBep OFC 
pacrpopa mpu 460° cocrapaser 10% or nepponavambHol BeTMUMHBT, DTo cBuse 
TeAbCTBY€T O TOM, ITO MPOMCXORAMMMN pH HUsKOH TemmepaType (460°) mpo- 
Iecc OOpasoBaHuA UZ TBePAOrO pacTBopa coesuHeHUa NisCr mporekaer ypes: 
BEIVaHHO MeWIeHHO. JLMarpaMMa cocTaB — 9JleKTpOcoONpoTuBeHHe WIA pas: 
JMYHBIX TepHOLOB M30TEPMMYeCKOTO OTKUTa NOKa3sblBaeT BOspacrTalolilee BC 
BPeMCHH YMCHBINCHHe 9JICKTPOCOMpOTHBJIeHUA citaBoB c 20—35 ar.% Ci 
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goam.% 


Puc. 2, U30repmpl Kosddunventa suHelinoro pacun 
peuna ciuapos Ni—Cr (oToxxeHHOe UucXOsHOe CO 
CTOAHHe) 


4) 
i(puc. 1). Tor @axt, uro Hav6omee cumbHOe YMeHbIIeHHe JJIeKTPOCOMpoTuBue- 

Mai MpOWCXOMMT Ha CilaBe c 24 at.% Cr, HaxomuTca B Corjacun c O6mLUM 
[3pIBOZOM (°, ©) o Han6ompulel cKopocTu mpeBpalleHua B ciulaBe, OTBe4aIOLleM 
“TEXHOMCTPHYCCKOMY COCTaBy COeAMHCHHA, M YMCHbIICHHM STO cKOpocTu c 
IpHOaBJIeHHeM H36bITKa KOMMOHCHTOB. 

Tenmopoe paciiupenie u u3MeHeHue yaeubHOrO IJIEKTPOCONPOTHBJIEHHA 
(Ip HarpeBaHHH To 900° usMeps0cb OMHOBpeMeHHO Ha OMHOM OOpasile AWIN- 
}ioH 50 mM, Auametpom 3 mM. Vamepenne pacmmmpenns TIpOW3BOAHIOCh Ip 
TOMOUM HHAMKaTOpa C WeHOH NeteHuA | ; usMepeHHe 9eKTPOcoMpoTuBule- 
{HA — MOTEHITMOMETPOM IyTeM CpaBHeHHA NaeHHA HalpAxKeHuA Ha OOpa3zue 
4 Ha STaJIOHHOH KaTyuike. Kpupple sseKTpocomporuBjlenue — Temnepatypa 

OKa3bIBalOT AHOMAJIHIO, O KOTOPOH TOBOpHTcaA B paOoTe Teiiiopa u Xunrona: 
3 WHTepBasie TeMMepaTypbl MpeBpamenua mpoucxo_uT yMeHbUIeHue QJIEKTPO- 
SOmpoTuBseHua. Mso0repMbl aOcouIOTHOrO paclIMpeHHA CMWIaBOB B OTOXKKeH- 
}IOM COCTOSAHHM Ip BCeX TeMMepaTypax MoKa3biBaloT CHHTYAApHBI MHHUMyM 
jada criiaBe ¢ 24 at.% Cr (cm. puc. 2). CunryinpHblit xapakTep 9Toro MuHUMY- 
Ma yCHJIMBaeTCH Ha W30TepMax KOSPMUUNeHTa THHeMHOTO pacuIMpeHua Tex 
Ke ciiaBos. PentreHorpaMMbl NOPOUIKOB, MOJYYeHHBIX pH MOMOULM KaMepbl 


UaAGdIonina i 


CBpokctTBa cuaaBosp cuctembl Ni—Cr (n0 35 at.% Cr) 


CoctaB cnaBoB QaeKT poco- Temnepart. TBepzocTb Tlapamerp 


CrpyktTypa MpOTHB. 9 | Koo. aeK-}| B eauHuyax| pemerTKu B 
B OM-MM®/m | TpOcomporue. Fp KX 

3 BEAT, B Bec. 5 — | maa J J 
s 
= Z g g g zg 
. : See a leet al eeasl eee eae 

. ss Po x % 

Ba = 

2 cr Ni Cr Ni % % = eB a a 5 a 5 & 
ea oO fo) oO fo) o fo) i) fo) o ° 


{ | 0 |100 | 0 |100 Y vy {0,1 [0,08] 53 }37 | 95 | 46 |3,534/3,548 
2] 5 | 95 | 4,46195,541 y | — |0,35/54,2/50 | 90] 73 |3,537/3,547 
3 | 10 | 90 | 8,96/91,04] + vy 10,6 |0,60]/49,5|/43 | 97] 831 — [3,527 
4 | 45 | 85 |43,50186,50] y |0,79|0,80| 27,0] 24,6] 102 | 83 | — [3,525 
5 | 20 | 80 |18,30181,70] + y~ 10,93/0,94/13,5| 9,4] 107 | 95 3,539) — 
6 | 22 | 78 |20,00/80,00] vy |41,0514,01}10,3] 8,8] 102 | 100 13,535|3,539 
7 | 24 | 76 |21,85|78,15| + vy |4,03/4,01} 9,3] 9,3] 142 | 142 |13,533)3,524 
ms | 25 | 75 |22,80/77,20| v vy |1,09]1,C6} 9,0] 9,0] 114 | 148 |8,540/3,528 
9 | 26 | 74 |23,70/76,30] vy 14,13/4,15| 9,2] 8,8] 120 | 110 |3,546/3,538 
40 | 28 | 72 |25,65/74,35| + vy |4,04/1,09| 9,5| 8,8] 124 | 95 |3,540] — 
44 | 30 | 70 27,55/72,45] vy |41,1414,01| 9,2] 9,0] 128 | 135 |3,544/3,550 
12 | 35 | 65 |32,30]67,701 y | yo [1,1611,06| 10,6|42,3| 132 | 140 |3,534|3,535 


Jje6aa c BpauleHveM Ha Me€J{HOM H3JIyYeCHHH, MOKa3bIBalOT YMeHbIMeHMe Mapa- 
MeTpa KpHCTaIMyecKOn pelleTKH criuiaBa c 24 atT.% Cr nmocue oT*KUra: Tapa- 
MeTp pelleTKH cmulapa c 24 atT.% Cr nocne 3akaiKu c 1200° 3,533 kX, a moc- 
je OTKUTA CO CTYMeHYAaTHIM OXxaKAeHHeM 3,524 kX (cM. TaOu. 1). 


[locrynuao0 
(Pale ioss 
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Hornagn Anxagemun Hayx CCCP 
1954. Tom XCV, N 3 : 


XHMH A 


B. WH. KY3HELLOB 


UWBETHbBIE PEAKUIWH ABYXBAJIEHTHOFO XPOMA 
(ITpedcraezexo akademuxom A, IT. Buxoepadoeoim 4 I 1954) 


Jt MByXBaJIeHTHOTO XPOMA XOPOLIO H3BeCTHbI UBeTHbIe peakIlHH, OCHO- 
3aHHbIe Ha CHJIbHOM BOCCTAHOBUTeJIbHOM JleHCTBHH HOHOB Cr?*, KoToppie 
3bISbIBaIOT, HallpHMep, OOeCIBeYMBaHHe PacTBOPOB MeTHOpaHxKa uM psaya 
[pyrux KpacutTemeH. Kpome Cr?*, Te 2Ke caMble peakKIHH a‘woT M BCe Mpoune 
CHJIbHbI€ BOCCTAHOBHTeJIM, TAK KaK JWJIA PeakILHH HEOOXOAMMO TOJIbKO BOCCTAa- 
TOBUTeIbHOe WelcTBHe. OOpasoBaBlIveca H3 MpHMeHeHHOrO peareHTa mpo- 
MyKTbl peaKIHH B CBOeM COCTaBe aATOMOB XpOMa He cOmep2Kar. 

Jia IBYXBaJIeHTHOrO XPpOMa BO3MOXKHbI TaKXKe H BECbMa H3OUPaTeJIbHbIe 
IBETHbI€ peaKIHH, KOTOPble XOTA MW CBA3AHbI C BOCCTAHOBHTCJIbHbIM eHCTBHeM 
Cr?+, HO TIpHBOAAT K OOpa30BaHHIO MHTeCHCHBHO OKpallIeHHbIX KOMIJI@KCHBIX 
hOeTHHeCHHH TpexBaJIeHTHOrO XpOMa. OTH peaKUHH, IpHMepbl KOTOPHIX MpHBe- 
(leHp! B Ta6s. 1, OOMamaiwoT paccMaTpHBaeMbIM HHKe JOBOJIbHO CJIOXKHbIM 
MexaHu3MoM. O6pas3yrolllveca OKpallieHHble COC#MMHEHHA ABJIAIOTCH KOMIIJIEKC- 
HBIMH COCJIHHEHHAMH TPeXBaJICHTHOPO XPpOMa, HHTCHCHBHAA OKpacKa KOTOPbIX 
°BA8aHAa C HaJIMYHeEM B STHX KOMIMJIe€KCaX CHJIbHO MpOABJICHHOM BHYTPHMoOWIe- 
<VIAPHOH MUCCOMMAaLWMU WU BJIMAIOWLMX Ha OKpaCcKy JOOaBOUHBIX HOHHBIX Co- 
°TOAHHH. 

BuHYyTpHMOJeKyJIAPHOH WMCCOMMAalHen OblwIo MpesOKeHO Ha3bIBaTb B LM- 
(IMYCCKUX COAX OosIee WIM MeHee CHJIbHO BbIPAKeHHbIN HOHHbIM XapakTep 
SBA3H aTOMa MeTaJJIa C OCTATKOM MOJIe€KyJIbl OpraHHyecKoro peareHta ('). 
Hampumep, WuKIM4eCKad COJIb a30-RepHBaTa MMpoKaTexuHa C aJIOMMHHeM B 
<a60-KMCIOM cpeme oOamqaeT ACHO BbIPaKeHHOH BHYTPHMOJIeKyJApHOH 
quccoluMalneli, KOTOpyio B (opMyviax OblIO peKOMeHJORAHO H306paxaTb 
TepevepKHYTOH MYHKTHpHOH JIMHHeH C MOMEIeHHeM Y CHMBOJIOB 9JIeEMeHTOB 
3HaKOB 3apsaia. 


R—-N=N 5 


 Beameaqcrave HaM4ynA STOM BHYTPHMOMeKYAPHOH THCCOMMALMA CBASAHHbIM 
8B KOMIIeKC (QeCHOJIbHBIM KUCJIOPOJHbIM ATOM MOVJICKyJIbl a30-3aMeLLeHHOrO 
IMpoKaTexuHa, B KHCJOH cpefe MIpHcyTcTByeT B 4aCTHYHO HOHH3O0BAHHOM 
SOCTOAHHH, XOTA CBOOOMHOe a30-3aMellleHHe IIMpOKaTexuHa B KHCIOM cpee 
*KOJIDKO-HHOyb 3aMeTHOM HOHH3auMel He OOJasaerT. 
 Buvauve BHEIUHUX yCJIOBMM Ha BeJIMYMHY BHYTPHMOVJIeKyJIAPHOM WMCcomMa- 
(HH OMpememaeTcA CYMMOM BMAHHM BHEWIHAX yCJIOBUM Ha HOHHOe COCTOAHHe 
aTOMa MeTaJlIa HM peareHTa HW OTpaxKaeT, KpOMe TOFO, HX B3aHMHOe BJIMAHME 
apyr Ha gpyra. AToM 9seMeHTa, CKJOHHDI MpH AaHHom pH OpiTb B HOHH30- 
3AHHOM COCTOAHHH, BbI3bIBaeT MPHHYAUTeJIbHOe HMOHHOe COCTOAHMe OCTAaTKa 
MOJIEKYJIbI OpraHHyecKkoro peareHTa, HW, HAOOOPOT, OCTATOK MOVJIeKyJIbI peareH- 
ra, CTpeMAINMiCA B KHCJIBIX pacTBOpax ObITb B HEMOHH30BaHHOM COCTOAHMH, 
JOMaBIAeT HOHHOe COCTOAHHe aTOMa SueMeHTa. UacTo Mpepatupytoulee BJIMA- 
que OKa3biBaeT aTOM 9JIEMeHTa, HM COCTOAHHe aTOMAa JJIEMeCHTA, BXOAUIerO B 
“OCTaB PaCTBOPeHHOM WAKMMYeCKONM COM, IpH LaHHOM pH oka3piBaeTca mpu- 
MepHO TaKUM Ke, KAK MW B PACTBOPeHHEIX NPOCTHIX COJIAX TOPO d/IeMeHTA. 
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Cneuuguyeckue WBeETHHe peakWuu ABYXBaNe€HTHOTO XpOMa 


Presa resent 


IIpuMenennbi pactBop CrCl], nou 
MaTa KaJIMA aMadbraMOH WHHKa (°). 
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* PeakWMM BHINOTHAIOTCA B pacTBOpaX, ClerKa MOAKUCACHHDIX COmMHOH KuCTOTO 


BosHuKilue OKpaCKH OYeHb YCTOMYMBHI K MOCTEAYIONLEMY NOAKUCMEHUIO COMAHOM KUCOTO 
YYeH BOCCTAHOBJCHHEM COJAHOKUCAOFO pacTBOpa Ouxp 


_ Tlo mepe ymenpuenua pH, sesegcrsue BOSpacTaHuA TeHeHUMH aToMa 
/pIeMeHTa TlepeXOAHTb B HOHHOe COCTOAHHe, BeJIHYHHa BHYTPHMOVJIeKyJApHOol 
‘|MUccounalMu Bce Ooulee u Ooulee BOspacTaeT, MO TeX NOp MoKa He HacTynuT 
TOHOe paspylleHve WukMYecKoH couM. pu wuksM4eckHx COAX pa3sJIMUHbIX 
“PUIEMEHTOB 3STO Pa3JIOKeHHe MPOUNCXOMUT He C OANHAKOBOM JerKocTbIO. B To 
,BPeMA Kak IMKJIMYeCKHe COJIH OOJIbINHHCTBA SJIEMEHTOB IPH CHJIbHOM MOZ- 
KMCJICHHM HeMeJVICHHO pa3uaraioTca, comm Cr!!!, a raxxeCo!!'y Hemunorux 
(pOUHX SJIEMEHTOB He pa3JlaraloTca, HO MpHoOperTaioT OUeHb CHJbHO BbIpa- 
*KEHHYIO BHYTPHMOJeKYJAPHY!O AMCCOWMAaMHIO. OcTaTOoK MOJeKyJIbI OpraHHue- 
CKOrO peareHTa MepexXOMUT B HOHHOe COCTOAHHe, H 9TO BbISbIBAeT YCHJIeHHe 
M yrulyOJleHHe OKPacKH PacTBOPOB TaKHX covet. Tuy6uHa WH MHTeCHCHBHOCTb 
OKpacKH BOSpacrTalvT elle OO/bIUe MPH HaJHYHH B TAKOH MOJIeKyJIe ATOMHBIX 
PpPyl, BbISHIBAIOWIHX OOABOUHOe HOHHOe cocTosHHe. B Hatem cslyyae TaKku- 
MH rpynmamu OyAyT aMuHorpynnel. 

TakuM 06pa30M, BbICOKad HHTCHCHBHOCTb H TvlyOuHa OKpacKH O6pas3yio- 
UIMXCA KOMIVJICKCOB TPeXBaJICHTHOTO XpOMa OG6yCJIOBJICHbI HaJMYMeM CHJIbHO 
TIPOABJICHHOH BHYTPHMOJIeKyJAPHOH MHCCOMMALMH VW, B HeKOTOPbIX cJlyganx, 
WOOaBOUHHIX HOHHBIX COCTOAHHH, BBISbIBAIOUIMX BO3pacTaHwe B MOJIeKysIe 
(K9JIEKTPHYECKOH MPOTHBOMOJIOXKHOCTH», MPHBOMAMLeH K rIyOOKHM «HecomocTa- 
‘BUMbIM OKpacKam» (('), crp. 819). 

B cayyae lpHMeHeHHsA peareHta 4-OKcH-3-Kap6oOKcH-a306eH30.1-4’-HUTpO- 
2/-cyIb(OKHCJIOTHI, BOCCTAHABJIHBaeMOH JBYXBaJICHTHBIM XPOMOM B. 4-OKCH- 
'3-Kap60KcH-a306eH30J1-4’-aMHHO-2’-cyIbOKHCJIOTY, MOTyYaercH KOMMMIeKC, 
‘Maroulwit OCObeCHHO HHTCHCHBHO OKPalleHHble JIMJIOBbIe PaCTBOPbI. ITOMy KOM- 
lmieKcy B KUCJIBIX pacTBOpaxX MOXHO MpHnucaTb culemyloulee crpoenne, 


50; 
+ 3 UO 
HN N=N Q-' 


‘4TO eJlaeT MOHATHBIM HaOwOZaemylo rulyOokylo OKpacky, MpMcyllylo, Kak 
paHee OTMeYaJIOCb, BCeEM COeMHHeHHeM Bua 
Br Pt Ne NI” eee 
he iy ip led ae Carat Epa, 

HampHMep COJHM ua3s0HHA 4-amuHO-4’-oKCH-a300eH30.1-3 -KapOOHOBOL 
‘KUCJOTH, KOTOPble OOMaqaloT TpeOyIONMMCA HOHHBIM COCTOAHHEM M UMEIOT 
‘MHTCHCHBHO CHHIOIO OKpAacKy B CaaO0-merOuHOL cpene [(7), crp. 181]. 
| OOpasopaHHe ONMCHIBACMBIX COMeH TPeXBaJeHTHOrO XpoMa MMeeT OCO- 
®euHoctu. Ec B3ATb COOTBETCTBYIOWME PeareHTbl H COMM TpeXBaJIeHTHO- 
TO xpoma B Buse ToTOBOrO Mpenapata, TO OOpasoBaHuA COOTBETCTBYIOINUX 
KOMIIJI€KCHHIX COMeH He MpoMCcXOLUT axe pH, Ka3ai0cb Ob, HanOowee 
-ONATOMpPHATHBIX YCAOBMAX HIM OHM OOPAasyIOTCA TOMbKO NOCAe WMATeb- 
Horo HarpepaHunA pacTBopa. Ecu %xKe B3ATb XPOM B Bue COMeH ABYX- 
BaJe€HTHOrO xpoMa, TO OOpa3ylollMecH B pe3yJbTaTe erO OKHCJeCHHA Ka- 
qyuoubt Cr*** gerko BCTYMAaIOT B PeaKIMIO C OPraHHyeCKMM peareHTOM axe 
B CHJIbHO KucCIOH cpeme. Pa3anuue B NOBeeHHu OOOHX BUAOB CoeMHe- 
HMM TpeXBaJeHTHOTO XPOMa 3aKI0UaeTCH B TOM, YTO OOpa3sylollMlica u3 
Cr** rpexpaeHTFbili xpoM B NepBoe BpemMaA Kak Op in statu nascendi 
MpucyTcTByeT B BME BECbMa PeaKIMOHHOCMOCOOHOrTO KaTHoHa Cr***, Tor 
%#Ke TPeXBaIeHTHbIi XPOM, KOTOPHI Ob B3AT B BUAE OODIYHDIX POTOBEIX 
cone Cr!", npu pacrBopenun oOpa3yeT CAOKHbIE MPOYHble aKBO-aluO 
KOMMJeKcHI, HampumMep [Cr(H,O);Cl]** u emy mogoOnple, KOTOpple Cc Op- 
TaHHueCKHMM peareHTaMH BCTYNMaIOT B PeaKUMIO Upe3sBElyaHO MeMeHHO*. 

Oxucaenue xpoma Cr** 8 peakimonHocnocobuplit Cr*** nponspoqut 


* B cBa3M C 9THM MbI OOpalllaeM BHUMaHMe Ha pacipoctpaneny!o, YKOPeCHMBILYIOCA, 
HO HeyMayHylO TPaqMyMi O603HAYaT OOBIYHbI2 COMM TpeXBaweHTHOrO xpoMa 4epes Cr’ 
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IpMMeHAeMBIi peareHT, B KOTOPOM POJb OKMCAMTeIA MrpaloT Tpynik 
— NO, uaun —N=N-—. i 

TakuM 06pa30M, MeXaHH3M OMMCBIBACMBIX PeaKWMH 3aKWONaeTCA | 
caenyioutem. [Ipu mpnOaBenuu cogepxaimero Cr** pacrBopa K MSOBITK] 
pacrBopa peareHtTa wacTb pearenta pacxoyyetca Ha OKuCaenHe Cr™ B Cre 
O6pa3y1ouluiica peakimonHocnocobuplli Cr“* HeMeqaeHHO pearupyeT | 
HOBOH MOJeKyAOl pearenta, OOpasyaA MWMKAMUECKYI0 COb (KOMIMEKC) Tpex 
BaNeHTHOFO XpoMa, pacTBop KOTOpoH B KuCAOH cpesqe OOaanaeT MHTEH! 
CHBHOM OKpacKoli OnarofapA HaM4MIO CHbHO MPOABJCHHOH BHYTPMMOe 
KYAApHOH MMUCCOMMAaHH HM, B HeKOTOPHIX CJyYaHX, LOOABOUHEIX MOH 
HbIX COCTOAHMH. 

Peaxuuu na Cr** caenyer BHINOTHATD NpHOaBeHHeM MO Kalam F 
BOJHOMy pacTBopy peareHtTa Kucaoro pacTBopa Cr** (Ho He HaodopoT!) 
[Ipumepp oOpa3yiolluxcH OKpacok upuBeseHb! B Tao. 1. 

JlerkO BUeTb, UTO ONMCHIBAEMbIE IBETHHI€ PCAKIMU ABJAIOTCH BIOMHE 
cnemuuyeckumu Aaa Cr**. []pouve cuabHbIe BOCCTAaHOBMTCJN, MOryIHe 
BbIZBaTh OGecIBeyMBaHHe az0KpacuTeneli (V2*, Sn?*, Yb?*, Na,S,O,u ap.)) 
9THX I[BETHBIX peakKWuH HE 
maior, Tak Kak COOTBET- 


IepeTube peakuun aa Uno hop ante “CTBYIOU[Me 3JICMeEHTHI H 

XpOMa, OCHOBAHHBIe Ha XpOM 
meHctpun coyetranuft Crll...O, Cril.N De oOpa30BaTH 
YCTOHYUMBBIC B CHIbHO KHC- 


JOH cpeqe WHKIMUeECKHE 
COJM C CHJIbBHO IpOABJeH- 
Oxpacka pacTsopa B mpH- HOK BHYTPHMOWJe€Ky AAPHOM 

PearenT cytcTBun CrCl» Auccounannel. 
Jia  M[BYXBaJIeHTHOr: 
XPOM@ BO3MOM*KHbI Take 


aroun wigan ez: 


(Bce pearentn, Kpome Ne 9, He oKpatienb. PacTBop 
pearenta Ni 9 OneqHO-2xKeITOBATHIN) 


CrCl, 6e3 pearenTos BueqHo-rosyooBatTaa 
PopmuaT HaTpuA Tony6as I[BeTHbI€ PpeaKIWH, OCHO 
AuetaT HaTpus Apkoposopas BaHHbI€ Ha ero xpomModop 
ManeuHopaa KuCIOTa Bypoxsato-posoxpast HOM je@HCTBHH, KOTOPO® 
dame HaTpHsl aces OTYCTIMBO MPOABIeHO LAs 
aT aMMOHMS (ell II 
o-PenaHTpoOJHH Kucuiad cpeqa; HhTeHCHB- couetanuitCr!...0,Cri'...N, 
Had OJHBKOBO-KelTan Peakunu BHIMOTHAIOTCS) 
PogaHucthl Kamut SeeHoBaTo-rouyoOaa MIpOCTbIM CMeIIC€HHEM HH! 
POMaHuCTHIA Kannit Temunorosy6ax rpeAHeHTOB, C nOCmMeLyI0- 


B 00% ameToue 


8-OKCHXHHOIMH MpH O-| CrupToBasd cpeya: HHTeH- uM  oOaBreHueM, Tne 


6aBJleHuu alleTata CMBHaA KpacHo-6ypaa; 9TO HeOOXO2UMO, BelLecTB, 
HaTpua BOWHAaA Cpeda: xXeITHH  MOHWKAIOUIMX KHCMOTHOCTH. 
ocanoKx (aueTar HaTpua, ypoTpo- 


muH). Tak Kak B TeopeTn- 

YeCKOM OTHOIMICHHH 9TH 
WBeTHBIe peakyuu Cr'! Huuero He MOOaBAAIOT K U3102%KCHHOMY B Apyrom 
MecTe MaTepway (7), OrpaHHuHMCA IpMBeseHneM HeOOAbDMIOH TabmMUKU 
HBETHBIX PeakUHH AByXBaJIeHTHOTO XPOMAa, OCHOBaHHEIX Ha xpoMOdopHOM 
mehctpuu coyetanuit Cril...O, Cri...N (cm. ta6a. 2). 

IJocne Bxowgenna Cr! g kKomnaeKc noTenuman cucremp Cr! /Cr!!, 
KOH€YHO, M3MeHHeTcA. O-DenaHTPOAMMHOBHI KomMnseKc Cr! oxucaserca 
KUCAOPOLOM BO3AyxXa HeCKOAbKO TpyAHee, uem Cr**, B Buze pacrBopa 
CrCl,, B arom cayyae mexazy Cr** u Fe** umeetca nekoropaa anasorus, 
Tak Kak Fell B puge o-:beHaHTpomMHOBOTO KOMMWJeKCa, KaK U3BeCTHO, 
OKHCJIACTCH TPyqHee, 4EM HE CBA3AHHbIN B KOMMMeKc uoH Fe, 


VWuctuTyT reoxumMuu WM anaJMTMYeCKOH XMMMH Iloctynnao 
uM. B. VM. Bepuancxoro 4 1 1954 
Akajlemun HayK CCCP 


UMTUPOBAHHAS JIMTEPATYPA 


1B. MW. Ky suenos, KOX, 20, 807, 816 (1950). 2B... Ky 3uenos,\Yen. xum., 21, 
175 (1952). * B.C. Ceppokomckui, K. H. Ky opa, Sap. aa6., 11, 373 (1945). 


550 


okaago Axkagqemun Hayr CCCP 
1954. Tom XCV, Ne 3 


XHMHF 
JI. M. KYJIBBEPY u H. H. MABDITIOBA 
O BJIMAHUM MPHPOJbI AHAJHTHKO-AKTUBHbIX [PYTI 
HA 4YBCTBUTEJIbBHOCTb AHAJIATHYECKHX PEAKLME 
([Ipedcmasaeno axademurom A. H. Hecmeanosoim 22 XII 19583) 


B aurepatype NO aHacHTHKO-aKTHBHBIMH MOHMMAaIOT Take aTOMHBIe 
{pybl B MOJeKyie OpraHHyeckOroO peakTHBa, KOTOpHIe, He ONpezeAA 
f€XaHH3Ma aHaIHTHYeCKOrO Npowecca, H3MeHAIOT CBOLCTBa KOHeYHOrO 
MpOMykTa peakWHH (OKpackKy, pacTBOpHMOCTb H T. J.), OKA3BIBaHd TeM 
aMBIM CYIICCTBCHHO€ BIHAHHE Ha CC YYBCTBUTeAbHOCTD (1). 

B ToM culyyae, Kora MOWeKyJa peakTHBa COJepKUT NOSHTUBUPYIOMINMIi 
JM HeTaTHBHpYIOWWH ayKCOXpOM (HAM 2%xe KOTa B Mpouecce peaKWnH 
pOpasyeTca mo0Onad MOweKyla), TO 4eM OoubUTel NOAApHOCTHIO OOManaeT 
‘OHCUHDIM MpOLyYKT peakUMM, TCM pH MpOuHX paBHBIX YyCAOBHAX OH 
HOmee HHTCHCHBHO OKpa- 

UeCH H, CJeOBaTeJb- Taoauua 4 
40, CaMa peakIHA Oouee UyBcTBUTE€AbHOCTb peaknun oTKpptus Ag! i 
“yBCTBHTeJIbHa (?, 9). 
) Tak KakK B nepBom 


Pd’ npu momomM Mpou3sBOAHIX pomkauuuHa 


IpHOM2KeHHH = NOatp- ag pall 

OCTb OMHOTHMHBIX Ccoe- < 

HHeHHH — KOHe€YUHBIX OTK pbiBae- OTK pbiBae- 
IpomyKToB peakuHu — Mul METH YM) joanmenme [<M MUHNMYM TS GapneHNe 
Mere OT. OCHOna 10... ——_- ee ee 
beruuHHeE HNOAbHOrO 

enerma apncoxpons, “Hei -| 20 |tssom | ot | 12am 
Beets B COCTaB “OH: | .|-80,1.= [44 20008 2 0,05 >| 4340000 
)eAKTUBA, TO MpeAcTaB- _N(CH,),| 0702 |41:100000 | 0,02 | 1:100000 
IACTCH BO3MO2KHbIM — N(C,H;). 0,002 | 4: 1000000 0,002 4 : 4000000: 


Ipe LBUAeTb NOpALOK U3- ; 
(CHCHHA YYBCTBUTCAbHOCTH aHaIHTHYeCKOH peakuMu Mpu NocsdeoBaTe db 
10M HCHOMb30BaHHH B Ka¥eCTBe peaKTHBOB COCAMHeEHHH, OTMMUAIOWLNXCH 
pyr OT Apyra BeHYMHOK MZHNOAbHOrO MOMeHTA ayKCOXpOMHOFO 3aMe- 
‘THTe MA. 

-Ecam paccMaTpHBaTb Cc 3TOH TOUKH 3peHHA peakTHBbI NOAXOMAMerO 


STPOCHHA, B COCTaB KOTOPbIX BXOAUT rpylina —< y= R, 1i1e8 Ke 


Ie LYIOUWHe 3aMeCTHTeIH: 
R H —OCH, —OH —N(CH;), —N (CoHs)~ 

| D O 1,29 1,49 1,58 > 1,70 
‘O UYBCTBHTCAbHOCTbh AaHANHTHYCCKHX peaKIMi B COrmacHH CO CKa3aHHbIM 
Louk Ha YBCJHYHBaTbCA pH MpHMeHeHHH peaKTHBOB OT RH. cK 
R = — N(C2Hs5)s. KoneuHo, OZHOBpeMeCHHO OJKHO HaOmONaTbCA yrayo- 
1€HHe IBeTa OOpasyIoUIMXcA COeMMHCHHM. OKCHePpHMeHTaIbHad MpOBepka 
IOLTBEPKMaeT YTOT MpOrHos. | 
8B ta6a. 1 mpHBeqeHbl! 4YBCTBHTebHOCTH peaKIUMH Ha cepeopo Hu 
lailaqui, ONpeseJeHHbIe HAaMH NpH UCMOMb30BaHHH B KaueCTBe peakTHBOB 
IPOH3BOHEIX OeHSMIMAeHpomannna OOmeH PopMyEI: 

diel = © 

= a ESER 

Sa Ce < ay 
S 
55} 
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“WOHOHHX 


-OdTHILHLoMeNdL 9 PIMMIOWdreeHoQOHMWeIMLEMY-U M -OHHWELHLOWMY-u ‘OHHAGLILETLOOD ‘HOMMPOHOHON Turenkrou eHodoourunod oaqHVOMenOd]] wwe 
‘QLOWIMN HOHIAINA @ WOHuHRIOd 9 PYMJOWIreEHOQOHUWELULENY- YOMNCIMOYHON FIOLEHALOM OALIOING xx 


“WOHHIPHHELHLENY 9 IVLOIOUN YOdOHOIdernHOmOHUWe-Y youHedoduLocen WOHHELOhOD GoorenArou OuLOMeg * Pr 
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B cpere cCKa3aHHOrO CTaHOBHTCA MOHATHBIM OTMeUaBIUeecA B JHTepE 
Type uHTepecHoe coBnagzenne (°,*), 3akOUaIOUeeCA B TOM, 4TO MHOTH 
ABTOPHI, COBEpIICHHO He3aBHCHMO Jipyr OT Apyra H3y4yad MpOH3sBOTHbE 
jaHHOrO OpraHMyeckoro peaKTHBa Ha ONpeAeCHHbIM HOH B KaueCcTB 
HaHOOWee YYBCTBHTCIbHOrO, BeCbMa YacTO NpesMaralwH BeMlecTBa, Come 
2*Kall[ve rpynmupopky:—<__>— N(CH,), (47). Ji1a yBemHueHHaA uy 
CTBHTCIbHOCTH MOMOOHBIX peaKIHi, Kak 9TO CJIe€AYeT H3 H310%#KCHHOT 
OUCBHHO, B pe@aKTHBAX, COAepxKaMHX PeCHHAMMeTHAAMHHOrpynnbl, HMe 
CMBICJ. 3€MCHHTb MOCe AHIOIO PCHHAAMSTHMAMHHOrpynnon. 

Jlaa NOATBepxKAeHHA 2TOTO BHEIBOAa HaMH Ob CHHTe€3HpOBaH pA 
TOJLOOHBIX COCMHCHHH MW MpOBeeHO CpaBHHTeJIbHOe H3yYYeHHe YYBCTB 
TCJIbHOCTH peaKIHH C HCNOMb30BaHHeM B KaueCTBe peaKTHBOB KaK JIHM 
THJ-, TAK WM LMITHMAMHHOMpON3BOAHHIX. IIpH BHIOOpe COOTBETCTBYIOLIH! 
peaKTHBOB MBI IbITaIHCb OXBaTHTb BO3MOXKHO OOJbUIee YHCIO THO 
B3aHMOJCHCTBHA M@2XKJLy OTKPbIBAeCMbIM MOHOM H peaKTHBOM. OxKcnep 
MCHTa@JIbHBIe JaHHbIe, OTHOCHIHeCH K H3MCHCHHIO UYBCTBUTCJbHOCT? 
peaKIWHH Mp nepexone OT peaKTHBOB, COepXKAMUX LHMCTHMAaMMHOrpynw 
K pe@aKTHBaM, COJepxKallMM JHITHAAMHHOrpyniy, UpHBeeHbI B TAO... 

M3 Ta6a. 2 c O4eBHAHOCTbIO BbITeKaeT, ITO B TOM cCyJlyuae, Kora | 
KaueCTBE PCAKTHBA IPHMEHAIOT BEILECTBO, COMepxKaee MHMECTHMAMHHOrpyli 
Ily B KAueCTBe AYKCOXPOMA, HJM Ke KOT Ma B pe3yJbTaTe peakIHH OOpasyere: 
NOMOOHOe BeMeCTBO (HallpHMep, B CJlyuae OTKPHITHA CepoBOoOposa ng 
TOMOILH MUMeTHIMapapeHHeHAMaMuHa), 3aMeHa MHMeTHMAMMHOrpynub 
CBA3aHHOH C ApOMATHYUCCKHM KOJbILOM JH3ITHMAMMHOrpyunOn, HeCH3MeHH 
IIpHBOLUT K YBeHUCHHIO UYBCTBHTCAbHOCTH COOTBeETCTBYIONIMX aHaJHTI 
YeCKHX peaKIHH He3aBHCHMO OT XapakTepa XHMHMYeCKOTO Mmpoecca, mp! 
TeKalollero IPH BEIMOJHeHHH peaKUHH. 

YkKa3aHHbll, MpHEM MO2KHO PCKOMECHJOBaTb [LIA MOBbIMNeCHHA YYBCTBH 
TEJIbHOCTH KOJOPHMeCTPHYeCKHX peakKUHi. OMHOBPeCMeHHO CIE LyeT OTMETHT! 
M BOSMOXKHbIC CAyuav, MpH KOTOPHIX yKa3aHHad 3aKOHOMEPHOCTb MOxe 
He IpOABJATbCA. STO, Upexme Bcero, OyeT Tora, KOr La OTHOCHTCAbHO 
yruyOmeHHve OKpacKH HM yBeJHYeHHe e€@ HHTCHCHBHOCTH NpH Mepexone © 
peaKTHBa, COJepxKamero MMMCTHAAMHHOrpynny, K peaKTHBy, cOepxKa 
ImeMy AH9THMAaMHHOrpynny, OyLeT NpeBLIWIaTh TOT Xe B*PdeKT AA coo 
BeTCTBYIOWMMX MpOLyKTOB peakuuH. Kpome Toro, B pxAwe cayyuaeB mp 
mepexome oT coenHuHeHHi c—N(CHg), K coenqHHeHHAM c — N(C,Hs) 
MOXeT HaOMOMATbCA BO3PACTAaHHe CTepH4eCKHX MpenATCTBHH, uTO B Hep 
ByIO OYepeAb MOXKHO OKULATH AAA cOeCAMHEHHH THA 


RS a 
Ry \ 7 
R 


Hakone, OCTACTCA OTKPHITHIM BOMIpoc O TOM, Oy eT 1M OOHAPyxKeHHAad 
3AKOHOMEPHOCTh COOMOMAThCA B TEX CYYaAX, KOA B peakKUHIO BBOLUTC} 
OecuBeTHHIH peaKTHB HW HOH, OOMaalouMH XpOMOdOpMHHIM elicTBue 


| 


Capatospckul rocyqapcTBeHHbIit Tloctynusio 
yuusepcutet uM. H. I. Yepupimesckoro 9 XI 1953 
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Aoxnagn Akagemuu Hayr CCCP 
1954. Tom XCV, NM 3 


XHMHA 


B. E. MJIFOULEB u H. ® MAPKOBCKAS 


AMAPPAMMA IMJIABKOCTH CHCTEMbI CYIb®AT LESHA—CYJIbDAT 
MAT HHS 


(Tpedcmaszexno axademuxom I. I. Ypaszoevm 14 I 1954) 


Bsaumojelictaue cyibpatoB Wesud M MarHuA B pacnmaBe, HaCKOMbKO 

YAal0Cb YCTaHOBMTb, HE M3y4aOCb, H B ANTepaType HET HMKaKHX yKa- 
3aHMH O XapakTepe WM MPHpOAe BOSMOXKHDIX NpeBpalleHui B WaHHOl WBOH- 
HOM cucTeMe. 
_ Cucrema Cs,SO,—MgSO, u3yyena Hamu MeTOOM NaaBKOCTH Cc mud- 
epenimuartpHoli 3alWCbiO TePMOrpaMM Ha TMpoMmeTpe cuctemb! H. C. Kyp- 
Hakopa, PenepHbIMH TOUKaMH JIA TpakyMpoBanud W1aTMHHO-lNaaTHHOpOmHe- 
BOH TepMonapb! OblIH BbIOpaHbI: NaBsenue Na,SO,-10H,O, sprKunanue 
HaCbIMJeHHOrO pacTBopa Na,SO,., nommumMopHoe mpespamenue Na SQO,, 
iapnenue K,Cr,07, nmomumMopduoe mnpespamenue K,SO,, naapaenue 
9BTCKTHKH B cucTemMe NaCl—Na,SO,, 
TOUKH maaBlteHua NaCl, Na,SO, u 
K,SO,. 

CnuaaBbl cOleH U3roTOBAAIMCbh C 
M3MeHeHHeM cocTaBa uepes 5%; B 
HEOOXOJMMBIX CJIyuadX MHTePBaJbl B 
cocTaBax clmaBoB Oblumn Oomee y3- 

KuMu. HMcxOAHbIMH COJAMH CJLY KAM : 
xumuyeckw uuctTre MgSO,-7H,0, BI SEIS BBS 
43 KOTOPOTO lip TemMepatype BbILUE oom 

300° merko momyuaetca G6e3BO,HOe 
coequuHenne, uw CsCl. Jina nepesoya 
CsCl sp Cs,SO, B «auTepaType peKo- 
MeHmyetca (1) BEIMapHBaTb pacTBOp 
CsCl c ne60apmuM u36nITKOM H,SO,, 
OcTaTOK HarpeBaTb B MwaTHHOBOL 
yalike JA YMaseHHA XJOpHOB u 
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oclle pacTBOpeHHA B BOE B IIpH- 0 20 40 60 80. «100 
cyTcTBHu qdeHomdtaienna mpoBo- 65,50, MgSO, 
i mpu MNMOMOIMUA 
eee pene Boas HO E ae Puc. 4. TuarpamMa maaBKOCTH CHCTeEMBI 


Ba(OH)s. Cs,SO,—MgSOy 

Mb! pugou3smMenHusu 9TOT MeETO U 

MIpOBOMHIH HeHTparusaluio pH To- 

MOM UuHMCTOTO KapOonaTa wWe3sua, mocme vero pacTBOp focyxa ynapu- 
aM HW NOYYeHHEIA cyabpar upoKamuBanu. Uucrota cyabpaToB npoBe- 

pena CMCKTPaIbHbIM MEeTOJOM. 

| PeszyntTaTEl 10 u3y4eHHIO ABOHHOH CHCTEMBI Cs,SO,—MgSO, mpea- 

‘cTaBuleHbl B TaOw. 1 uw ua pue. |. 

 Cymecrsosanue appexta nomumoppuoro mpespalienus cyabpata wWe- 

gun (660°) u SBTeEKTHUeCKOM OCTAHOBKM H@ KPMBBIX JIA CMABOB C,BbICO- 
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Ta6auna 1 | 


Cuctema Cs,SO,—MgSO, 


O6pasoBaHne Tlonumop(pHoe O6pasoBaHne 

e BTCKTHKa coenMHeHua Ilnapnenne 

St IS cag 2cs,$0,-MgS0, ees S04 pa|* Cs,S0,-3MgSO, / 

ToueK MO, “lo MOI, Io 
TemunepatTypa B °C 

0,0 100,0 — 660 — — 1019 
; 1,0 9970 — 660. 680 — 1008 
3 250 97,9 570 662 682 ~= 1000 
4 9,0 95,0 570 660 680 — 995 
5 40,0 90,0 573 663 680 - 968 
6 15,0 85,0 Be 662 680 — 940 
7 20,0 80,0 568 660 680 920 
8 25,0 fa, 0 NP 661 680 — 895 
9 30,0 70,0 570 660 680 — 843 
10 33,0 66,7 570 660 680 a 820 
44 30,0 65,0 570 660 680 —_ 800 
se 40,0 60,0 570 661 676 -- 740 
13 43,0 57,0 570 660 678 — 700 
44 45,0 50,0 570 661 680 — 680 

15 47,0 Doi 570 664 680 — 696 
16 50,0 50,0 570 660 680 _ 726 
17 90,0 45,0 570 657 680 — 775 
18 60,0 40,0 566 660 676 — 810 
i) 63,0 37,0 570 658 680 825 825 
20 65,0 30) 570 660 682 825 840 
24 70,0 30,0 570 655 680 825 890 
22 750] 25.0 oe as a 825 920 
23 76,0 24,0 — a — 825 932 
24 80,0 20,0 ms =P me 826 965 
25 85,0 15,0 — — — 825 1022 
26 90,0 10,0 — — — 826 1050 
Za 95,0 5,0 — — -— 825 1085 
28 | 100,0 0,0 = me te 2 1124 


KMM COJepxaHHem Cs,SO, (20 99 moa.%) maeT OCHOBaHHe CUNTATb, UTO 
cybar wWesuA He OOpasyeT TBEPALIX PacTBOpPOB B 9TOM OOmacTu. He 06- 
Hapy2KeHbl TBEPAble pacTBOphI M B OOMACTH BbICOKUX KOHHeHTpaunh MgSO,., 

Cuctema uMeeT Be XapakTepHble TOUKH —nepexosny1o (P) u 2BTeK- 
Tuyeckylo (£). | 

Ilepexoquaa Trouxa (63 mow.% MgSO,) orseyaer nanmumio B cucTeMe} 
MHKOHIpyeHTHO WwaBaueroca mpuH 825° xumuyecKoro COeAMHEHUA COCTAaBS! 
Cs.SO,-3MgSO,. CymecrsoBanue  sToro coequHenua nogTBepxKTaercs: 
XapakTepOM KPHBbIX OXJaxKeHuA (HarpeBanua) u (hasoBbIM peHTTeHO- 
CTPyKTYPHbIM aHamM30mM. Kpome toro, nocrpoenue Tammana moKa3piBaet 
HaMOOJbINYIO MPOMOMKUTCAbHOCTh OCTaHOBKH pu 825° za cnviaBa, co- 
epxamero 75 mow.% MgSQ,. 

OBTeKTHKa, OOpasyemast a—Cs,SO,q u Cs,SO4-3MgSQ,, coorsercrsyert 
680° u 45 moa.% MgSO, Hanuune sprekTuKu JoKasbipalor Te@PMOr paMMBI] 
civiapa coctapa 45 mow.% MgSO, u moctpoenne Tammaua. 

IIpu paccmorpenuu TepMorpaMM cliqaBoB, cocTaB KOTOpHIX oTBeuaenrt 
conepxanuio MgSO, menee 75 moa.%, Oblna o6Hapy.Kena, nomumo 
TeEMMepaTyPpHbIX OCTAHOBOK, COOTBETCTBYIONIMX JMHHU AMKBULYCAa, 2BTeK- 
THKU MH MOMMOpHOTO npespanjenusn Cs,SO,4, eme uerBepraa vero wuHRely 
ocTaHOBKa pu 570°. 

Ilocrpoenue Tpeyrombnuka Tammana noKa3prpaer MaKCHM@JIbHYIO Tpo-} 
AOJKUTCIbHOCTh OCTAHOBKM pu 570° jaa cnnaBa, umeroujero B CBOeM! 
cocrape 33,3 mom.% MgSO,4. Sro maer ocnopanne CUHTaTb, 4TO Bi 
aHHOH CucTemMe OOpasyeTcaA coenuHeHHe 2Cs,SO,-MgSO, B o6macrH co- 
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wuayca. OTOT pexkKo Bcrpeuaommiica cayuall nomTBepxaeTCA NOdy4eH- 
HbIMM P€HTTeEHOrpaMMaMH. 

J\pohuaa cuctema Cs,SO,—MgSO, otnocutca, TakuM OOpasom, K Tuny 
CHCTEM C HE€OrpaHH4eHHOH B3aHMHOH pacTBOPHMOCTbIO KOMIOHCHTOB B 
pacnmaBJIeHHOM COCTOAHHM HM KPHCTaIM3sauMeH MHKOHIPYyeHTHO MwaBALye- 
TOCH COCMMHCHHA; XAPAKTeEPHOH TakKXKe ABMACTCA KPHCTAIIM3ANMA XMMH- 
-YeCKOFO COCAMHCHHA, OOpasOBaHHOrTO ABYMA TBEPALIMH KOMNOHeCHTaMU 
HWKE TEMMepaTypbl NOMUMOPPHOTO UpeBpalleHHA OMHOTO M3 HUX. 

Mockosckuit HHCTHTYT Tloctymua0 


TOHKOH XHMHYeCCKOM TEXHOJIOrHH 23 XII 1953 
um. M. B. JlomonocosBa 


UMTMPOBAHHAA JIATEPATYPA 
JOEL Week) OOmtie nels Lew ldaidtounw PA TIGe SOGsu dd u4Osen hott). 


557 


LAr Sr (pie  COPYPOP PIR 


< % 
4 
—= 
— 
= 
SS 
= 


a 


- a * 
a Lae e ow) ee ee | 


” ee Oe Ole feet oie 
: ‘ ~ hag 8 BPI 

i} toe » 
ae ee ae) 


= » 
a ant mite } Hy, f aHeaS unt 
Pala jp VAR Pom Seyret find ateat2 


~~ 


. ; at a } << ae _ 
ye (itn) fa’ > 
BO0 Hii a 
cig] “— pis} sed . 
—~ an} | oe 
mi > 5) 8:8. 4 ; a 
uy a) oe 
, ui4 YY —— 
iv vAd bad = 
y We? om Y —_ 
oy oi oe & q rs foes 
om 1%* 
a) i —_ 
in 
~~. 
‘a 
Hy 
\ a ; a 
~ _ 
ee | AO Ag 
Tod Ae! LODOW ts Fie Sea 
| ie. i \ ieee 
‘ ¢i nryeleiejey © 
< 
” can a = eee 
i) J); Mera hz, 
shar vqrhez WV Asi eee BA 
‘ oe w ; 
Him 4 Anis 
“ “4 ‘o> =A Pi care 


a ath: ’ a ee 


a ne : “wz 
R LOWS wrens 
| mie Thegiak 
& sary Raw s 1 Te 
se \ | 
orm ei: aie 


US a Spe, ee sous ea ‘ 


Hoxnxagn Ankagemun Hayx CCCP 
1954. Tom XCV, Ne 3 


XHMHA 


Aa. CITACOB u Ct. POBEB 


| O HEKOTOPbIX HOBbIX NNPAMEHEHHAX AMUJIA HATPUS 
B OPFAHHYECKOM CHHTE3E 


NOJIYYEHHE «-, B-, y-TPHAPHJIFJIYTAPOBbIX KHCJIOT 


(IIpedcmasreHo axademuKxon B. M. Poduonosvs| 12 I 1954) 


Bonopoanple aTOMbl rpynbl MeTHJeHa (eHHAYKCYCHOH KHCAOTH O6va- 
aI0T, KaK HSBECTHO, NOBbIMeHHOM PeaKUHOHHOM CHOCOOHOCTHIO. STO BHAHO, 
‘CK LY WPOUMM, H3 BO3MOXKHOCTH HENOCPeACTBEHHOTO 3aMeINeHHA OAHOFO 
3 HMX B (beHuyKCyCHoM HaTpuu MegCl-rpynnof npu o6pa3oBanun mar- 
mMMopranuyeckoro KomuseKca C,H;-CH(MgCl)-COOH nytem s3aumosei- 
TBA C H3ONPONMWAMArHHeBbIM X1opusoM (?). 
 B xsactosmjeh paOoTe yka3brBaeTcH, 4TO OTMeYeHHAA PeaKUMOHHAaA CIO- 
OOHOCTD (eCHUAYKCYCHOM KUCJOTHI MOXKET pacnpocTpanuTbCsA H Ha apoMa- 
MUCCKHE AHMJIbI, KOTOPbIe, KaK BbIACHACTCH, B IPHCYTCTBHU aMujla HaTpuA 
erKO KOHJ,CHCHPYyIOTCA C PeCHHYKCYCHBIM HATPHEM B COOTBETCTBYIOIMHE 
-, 8-, {-TpHapuurszyTapoBple KucaoTH. Peaxmuuio sTyY MOXHO BBIpa3suTb 
Je LYIOULMM CYMMAPpHbIM ypaBHeHHeM: 


CH (C,H;)-COONa 
| 
R’-CH = N-R” + 2CH, (CgH;)-COONa > CH-R’ + R-NH,. 


CH (C,H;)-COONa 

B elcTBUTeIbHOCTH OHA JOJXKHA IIpOTeKaTb B HECKOMbKO (a3, pH 
PpOMe2xX yTOUHOM BKJIOUeHHH aMUula HaTpux. JloKa3aTebCTBOM 9TOTO AB- 
ACTCA BbITeIAIOMNMACA pH npowecce aMMuaK HM NOJyyenve Apyrux po- 
YKTOB PeaKI[HH, MO3BOMAIOUMX BbIACHHTb MeXaHv3M Mmpouecca. Tak Ha- 
PUMep, IIpH KOHMeHCMpOBaHMUM *eHUJyKCyCHOTO HaTpuA c OeHsuMDeH-b- 
a@THJaMHHOM MbI CMOrJIM B 3€BHCHMOCTH OT YCJOBMH BbIeIUTb, KpoMe 
-, 8-, y-Tpudenuurayrapopol KucaoTH, eme u a-, b-aqudenua-B-| N-6-nad- 
ua|-amunonponMoHoByw kKucaory,C,H;-CH(NH-C,H,-8)- CH(C,H;)- COOH, 
a-pPCHUIKOPH4HYIO KMCJOTY, a Mpu onpltax C OeH3HAULeHaHuIMHOM — 
me OHO as0TcOmepxaljee OCHOBaHMe C COCTaBOM Cz .HoN3. Take 
Ka3al0cb, UTO MYTeEM NOMXOMAMerO NOMOopa YyCAOBMA ONbITa MO2XKHO 
OJYUUTbh aHaJOrMYyHbIe WPOLYKTHI U pH KOHAeHCMpOBaHuM PeuusyKCyc- 
Oro HaTpHaA C pAAOM ApyrMx apomatuyeckux aHusoB. Ha ocHoBaHnu 
TOTO MCXaHH3M PeaKI[MH MOMKHO BbIPAasHTb CeAyIOWleH CXeMOH: 


R’-CH = NeR” +*Na-NH, > R’-CH (NH2)-NNaR’; I 
/.CH(NH,)-NNaR” + CH,(C,H;)*COONa > R’-CH (NNaR”)-CH(CgH,)- CONa+NH,; I 
R’-CH (NNaR”)-CH (CgH;)-COONa+ CHg (C,H;)-COONa > 
CH (C,H;)-COONa 

| 


=> CH-R’ + R”-NHNa; Il 
| 
CH (C,H;)-COONa 
R’-CH (NNaR”)-CH (C,H;) -COONa > R’-CH = C(C.H;)-COONa + R”-NHNa. Illa 


Kak BUHO u3 IIpHBeeHHOl CXeEMBI, peakuuA B CBOel NepBOH ase (1) 
poTeKaeT 10 CXe€Me 3HaKOMOH HaM peaKI\Mu Unynoaduna B UMPHAMHOBOM 
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pany (2), OTHOCHTeIbHO peakiuu Kupcanopa — Crpenna (3) aa apomaTe 
uecKuX anuaos. Onnako B oTAMuMe oT peakuMu UnunOaOnna B HalleN 
cayuae NOWyYeHHbI MONOAHUTeADHbIM HAaTpHHOpraHHyeCKMH KOMIIACKC } 
WalbueliimeM pearupyeT IpewMyeCTBeEHHO C OJHHM M3 aKTHBHbIX BOLO 
PpOMHBIX ATOMOB (eHWJIYKCYCHOTO HaTpuaA MPM OTU[CNeHHM aMMMaKa I 
noayuenusa N-narTpuli-amuyoKucoro KommaeKca, R ‘CH (N NaR’)- CH(C,Hs)) 
-COONa (Il). Pasnoxenne sTOrO KOMNTeKCa BOAO, OUCBUAHO, BeReT I 
noayyenuio cooTBeTcTBylomle 2-, %-quapna-f-[N-apuaz]-am“HonponHoOHOBO} 
KMCJIOTEI: 
H20 
R’- CH(NNaR”)-CH (CgH;)-COONa rare R’-CH (NH-R”)-CH(C,H;)*COOH. Ill 
IIpu ycaospuax peakiuuu N-HaTpHi-aMHMHOKUCJIbI KOMIIeKC MOKe? 
KOHJCHCUPOBaTbCA C MOMeKYIOH eHHyKCYCHOrO HaTpHA pu OTULeNI 
HUM apWJaMMHHATpUA MW MOJyYeHHH COOTBETCTBYIOWMX a-, B-, y-TpHapus 
raytTapoByix Kucsor (Ill), C mpyrok cTopoubl, BHYTpHMOJeKyAApHO) 
OTILeMMCHNe APHAAMVMHHATPUA U3 KOMIIICKCA MOMKET LaTb COOTBETCTBYIOILYH 
a-(peHu-$-apnaakpuaoByio KucaoTy (Illa). B stom OTHOMIeHHM peaKIMk 
MOMKHO CUMTATb HOBBIM BapHaHTOM peakynH IlepKuHa. M Hakonell, OK 
3alOCb, UTO a30TCORepxaiee OCHOBaHHe Cg,H ,gNg MOxKeT ObITh NOY UeH! 
M IYTeCM KOHACHCHPOBAHHA OCH3aNaHHJIMHa AHVMHHATPHeM UH, CeLOBaTe TH 
HO, OHO HE ABJIACTCA NPOLYKTOM B3aHMOeHCTBUA (eHUAYKCYCHOTO Hat 
pua C aHHJIOM. 
KoauuecTBeHHoe yuaCTHe OTACMbHBIX IPOLYKTOB B PeaKWMOHHOL cMec} 
BeCbMa YYBCTBUTCIbHO 34BHCHT OT YCJOBHH MpOBeeHHA KOHJCHCHPOBS 
Hus. VW sTak kak JIA OTAeCIbHBIX peakKIMH 9TH YCIOBMA OKa3aIHCb ae 


KHMU HW JOBOJbHO pe3KO OUePpYeHHHIMH, TO NYTeEM UX NHOMOopa cTaso Bos 
MOMKUbIM NOJYYCHHeE 3HAYHTEMbHOTO YHCA COCAMHEHHH pa3IM4UHbIX Ppyni 

Hactoasmjaa padota cOAepxKUT Pe3ybTATHI HaNIMX ONBITOB NO KOH! 
Cauuu (PeHUYKCYCHOrO HaTpHA C AHHNAaMH NOCpeACTBOM aMuHa HAaTpHA 
cooTBeTcTByloMMe &-, B-, 1-TpHapuHurayrapoBble KucaoTH. Ipu onucaHHE 
YCIOBHUAX peaKkIHA NpoTeKaeT B STOM HalpaBJeCHHH MOBOMbHO TaiKi 
BpIxOJbl NOJyYeHHEIX a-, B-, Y-TpHapHITAyTapOBLIX KUCIOT KOMeOmOTCHA 
mpegzenmax 35 nu 60°/, n0 oOTHOMeHHIO K B3ATOH CbeHUyKcyCHOH KUCIOTE 
PesybTaTbl HaulMx uccCeqoBaHHH mo nomyuenuio § N-apwaupoBaHHbl 
B-aMMHOKUCHOT, a TaKxKe a-, B-—MapHaKPHAOBLIX KUCIOT OyAyT mpenmMe 
TOM Apyroro cooOmenus. B HacToamee BpeMaA MpopomuTca pabota n 
pacIMpeHHIO KOHAe€HCalMM B OTHOWeHHH ApyruxX coeMHeHH, COepxKa 
IMX a30MCTHHOBY1O rpynny UW aKTHBHbIe BOAOPOAHHIe aTOMBI, UpH NOMOMY 
aMHHa HaTpHA HW APYIUX KOHACHCUPYIOMIMX BeINeCTB. 


IKCHEPUMEHTAAbHAA UACTh 


Ha mpaktuke peakiMa yume Bcero mpoTeKaeT B cpeme cyxoro eH 
301a HM adupa pH MOJAPHOM OTHOWICHHH aHuda K deHusyKCyCHOM 
HaTpuio 1:1. Mcxonzat o6pikHoBenuo uz 8,2 r (0,02 MOJIA) CyXOrO MeJIK 
pacteptoro deuuaykcycuoro naTpus B 50 cm® Gexn30na nau 10 cm?® acbupe 
K peaKUMOHHOH Cmecu npudaBasioT 1,0 r (0,025 moan) Kpuctanauueckor 
aMuyla HaTpua” no TuTepweio, pacteptoro nox 5—6 cm? pacTBoputTews 
OveHb yQOOHEIM OKa3a0Cb NOyyenue enuayKcycHoro HaTpHA HenC 
CpeACTBCHHO B peaKI[MOHHOH CMeCH NyTeM HehTpatu3zaunu 2,7 r (0,02 moas 
(beHUYKCYCHOH KUYCAOTEI C TEM 2K KOAMUCCTEOM pacTBOpUTerA C H36br 
KOM (1,9=0,05 mous) amvyja naTpus, pacreptoro, Kak yka3aHO BbIIle, Np 
5—10-MuHyTHOM HarpeBaHuu c OOpaTHBIM xot02uabHuKOM. K cmecu (pe 
HMJYKCYCHOrO HaTpHA M aMHAa HaTpuA UpuOaBanioT 0,022 mona anu 
pactBopennoro B 10—12 cm? Oens0na uaM s*upa, M KUNATAT peaKUNOT 
Hy!lO CM€Cb Ha MapaunoBoh uM BOAAHOM Gane pu nepuoznuecko 
B3OaITHIBAHHM B TeucHHe 3—4 yac. mpM onpTax c OCH380JI0M, HA 
15—20 yac. upu onpitax B acbupHolt cpeze. O6nKHoBeHHo OKpamennan 
560 


BeTIOKOPHYHEBLIM WBET PeaKI[MOHHAA CMeCb passaraeTCa pH oxXaxTe- 
uM BOAOH. Bozanol carol KuNATAT C HeEOObIIMM KOMHYeCTBOM aKTUB- 
HOrO yrAH WM NOCIe OXMAKMCHUA NOAKUCIAIOT COMMHOL KUCMOTOH. Touy- 
CHHBIM OCaMOK OOAbUel YacTbIO COcTONT u3 a-, 8-, {-TpuapuarayTapoBoli 
IKMCJIOTLI, CMCII@HHOH, TaBHbIM OOpa3soM, C HeOOMbIIHMH KOMMUeCTBAMH 
z-, B-MapHakKpusoOBO KucuoTE. Bergerenue TpHapuATAYTapOBOH KHCJOTHI 
{IPOHCXOAMT JeErkO NyTeM OOpaooTKH BbICyMIeHHOH KUCMOTHOL CMecu He- 
(OOMbUIMM KOJIMYeCTBOM GOeHsoa. TpyHO pacTBOpHMad B 93TOM pacTBo- 
puTere riyTapOBad KHCOTAa OCTaeTCA B OCaKe H BbILeIAeTCA PUMbTpO- 
BaHHeM B NOYTH YHCTOM cocToAHUH. TlomHoOe ee OUMMIeEHHe OObIKHOBCHHO 
MpOBOAUTCA NepeKpHCTatIIMsalNeHh M3 TrOpauero cnupTa c UpH6aBseHueM 
HeOObmOrO KOMMYeCTBA BOE. Bex30ubupili PuantTpar cogepxKuT, raaB- 


HBIM OOpasom, «-, -—HapHAKOpMUHYIO KHCAOTY, NosyuaemylO C BHIXOOM 
B cpeqHem 5—6°/). 


a-, B-, y-TpuHdeuuaAraytTrapoBaa Kucuora 

| Hs Oen3suaumqenanuanuHa. Peakuua mnpopenena c 3,6 r anuaa B 
SOCH3ONbHOH cpeme pH HarpeBaHuH B TeyeHve 3 uac. Bptwenennan 
ya-, B-, Y-TpudenuarayTapoBaa KucaoTa — OecuBeTHEIe NpH3sMaTHUecKHe 
KPHCTatab c T. us. 236—237°. Ona unenTuuHa a-, 8-, y-Tpudenuarayta- 
spOBOH KUCOTe, NOMyyeHHOH M3 ee ANHHTpHa no M. Xenue(*) nyrem 
OMBII€HHA ero CONAHOH KHCIOTOH npH 150°. Berxon 61°/. H3 6ensoap- 
HOLO Q@HJIbTpata BLILeIAIOT &-PCHHAKOPHYHYIO KHCJOTY C BbIXOOM 6,5°/,. 
T. ua. 169—170°. 

H3 6eu3uaungeu-B-Hadtuaamuna. [Ipu 4—5-yacopom narpeBa- 
}HHM peaKWHOHHOH cmecu u3 aHHua (5,1 r; T. na. 102—105°), dbennayKcyc- 
/HOTO HaTPHA HM aMHa HATPHA B OeCH30MbHOH cpene a-, B-, y-TpHapna- 
\rayTapoBad kucoTa nomyyena c BbIxofzom 46°/). Oguako 2-uacoBoe 
HarpeBaHHe CMe€CH laeT KHCJbIM MpOyKT, cOepxXallui B OCHOBHOM 
a-, 8-nudbenua-$-[N-8-Haptua]-amuHHonponvoHoBylo KuCAOoTy. T. ma. 158— 
160°. Ounmaetca ayume Bcero uepe3 HCl-comp c tr. na. 191—192°, 

Hafigeno %: C 81,5; H 5,7; N 3,7 
C.;H.,0.N. Brryucaeno %: C 81,7; H 5,7; N 3,8 
Mosekyaapupih Bec (B 6eH30Ne): HakzeHO 367, BHlyucmeHO 367 
a-, y-JLudmeuua-P-napaToaudraytTapoBax KHCAOTA 

Peakuua npoBeyeHa B OeH30bHOH Cpeme MpH HarpeBaHHH B Nposos- 
menne 3 yac. Ncxogzupii n-meTHOeH3HAnAeHaHHA (3,9 r) neperousIoT IpH 
190—192° npu 10 mm. T. na. 41°. Berxon xKucaotTn 60°/5. Becyperupie 
IIpH3MaTHYeCKHE KPHCTAaIAbI Cc T. Wu. 223° (43 cnupTa — BOZpI). 

Hafigeno %: C 77,4; H 5,6 

| CogHo2O,q. BoruucaieHo %: C 77,0; H 5,9 
) Hacpimennas o-sbenu-2-napaToAHaakpuoBad KuCOTAa uMeeT T. 1. 161°. 
Barxog 8°. 
| a, B-]Iupeuua-8-[3,4-meTurenauoKkcugpenunal- 
| rayTapoBaa KuCAOTA 

PeakwHio MpoBOLAT B adupHOk cpeme. PeakiMOHHy!O CMeCb HarpeBa- 
rot 20 ac. Brrxog KucaoTH 60°/,. Becupetupre rapt (43 cnupra). 
|T. na. 233—234°. 


Hatineno %: C 71,2; H 5,0 

BrigeneHo %: C 71,3; H 4,9 
Meyuuuuckad akayemua uM. B. Ueppenkosa Mocrymuao 
Cogus, Bosrapua 24 VUI 1953 
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Worknaagn Axkayemun Hayr CCCP 
1954. Tom XCV, N 3 


PH3HYECKAA XHMHA 


JI. ®, BEPEWIATHH, A. Jl. CHEFOBA uw E. ®. JIATBHH 


BJIMAHHE BbICOKHX TABJIEHHM HA ®YHKILHIO 
PACHPEXEJIEHHA MOJIEKYJIAPHbIX BECOB NOJIMCTHPOJIA 


(Tpedcraszexo axademukom A. H. ®pymxunoim 19 I 1954) 


JI. ®. Bepemaruupim, 3. A. Poropunerm u B. A. Jlepesunxoii (1) na npu- 
pe MeTHJIMeTaKpHJlaTa OblIO yCTaHOBJIEHO BJIHAHHe CBepXBbICOKHX JaBule- 
H Ha CpeHHH MOJI€KyJIAPHbIH BEC BLICOKOMOJIEKYJAPHBIX COeAMHeHHH, Mosy- 
HHBIX MO BbICOKHM JlaBJIeHHeM. 

Sa MocueqHHe TOAb! NOABHJICA PAL, paOOT, MOCBALLCHHDIX BJIMAHHIO aBJie- 
A Ha peaKkIHio NOJIMMepH3alluu cTupowa. 
B paGorax IT. II. Ko6exo, E. B. Kysurwycxoro u A. C. Cemenosoit (2) 
IO YCTAHOBJICHO, UTO CpeAHHH MOJICKYJIAPHbIN BeC NOMHCTHpOa, OOpasyro- 
roca pH MaBseHuax WO 6000 atm. u Temnepatypax 62—121°, He 3aBucHT 
Hapsienna. OqHako JKusxem (*) mokasas, ¥To c yBeIHYCHHeEM LaBJIeHHA 
1 go 4000 arm. npu 100° yaembHaa Ba3KocTb pactet c 1,49 no 2,52, T. e. 
2IHHH MOJICKYJIApHbIM Bec yBeMunBaeTca. Meppet u Hoppum (4), usyyan 
AMMepHsallHio CTHpOJla ZO 25% mMpespallleHua MOHOMepa mIpuH 60° c mepe- 
CbiO OeH30HJIa, HalllwJIHM Take, YTO yebHad BA3KOCTb Pe3KO pacTeT Cc 
BaeHveM 0 3000 aTM., a Ramee ocTaeTCA MOCTOAHHOH. 
Takum 06pa3o0m, B HacTosIlee BpeMH MOMKHO CYHTATb YCTAHOBJICHHbIM, YTO 
WeHHad B paOote (!) 3aKOHOMepHOCTb BJIMAHHA JaBJIEHHA Ha CTeMeHb 
JMMepu3alluu MOJIMMeTHJIMeTaKpHJlaTa HMeeT MECTO H B CJlyyae OOpa3z0Ba- 
A WOuIMMepa CTHPOJa NOW WaBJieHveM. 
-B pane pa6or (**) moKasaHa 3aBHCHMOCTb (yHKWMH pacipesesenua 
WIEKYJIAPHbIX BECOB OT Ppa3JIMYHbIX PaKTOPOB JWIA MOJMMEpOB, MOJIYYeHHbIX 
HM aTMocdepHoM jlaBuieHHu. Tak Hanpumep, Llypiem 6bIIo noKa3aHo, 4TO 
pakTep PyHKUHH pacipeseJeHHA LIA MOMMCTHpONa, Kak HM CpesHH MOJIeKy- 
PHbIH Bec, He 3aBHCAT OT MpOlenTa Mpeppalllenua. 

Bmecte c TeM B JMTepaType HeT HH OHO paoorbl, MOCBALLeHHOH BOTpo- 
BJIMAHHA JaBJIeHHA Ha (yHKIUHio paciipesevieHHA MOJIeKYJIAPHbIX BeCOB 
JiMMePOB, B TO BpeMA Kak CPyHKUMA pacipeseseHuA HMeeT OoIbINOe 3Haye- 
€ KaK JIA yCTaHOBJIeHHA MeXaHH3Ma TOJIMMepH3allMy, Tak UM WWIA WpeakcKa- 
Hua (PU3HYeCKHX CBOHCTB NOJMMepa MH ABJIAeTCH OOJlee TOUHOH XapakTepH- 
MKOU, UEM CpeAHHHM MOVJICKYJIAPHBIM BEC. 

B gzaunok pa6ore O6blla NocTaBseHa 3afada M3y4eHHA BIMAHUA WaBJIeHHA 

(byHKWMIO pacipeseteHuA MOVJIeKYAPHIX BeCOB MoMMcTApoma. Moxuxo 
(0 OXKHLaTb, YTO yBeIMYeHHe WaBJIeHHA MpHBeMeT K CMeLIeHHIO PyHKIMH 
cripewesIeHHA B CTOPOHY OOJIbINHX MOJICKYJIAPHbIX BeCOB, a TaK2%Ke K OOpaso- 
HHIO GOIee MOHOAMCIEPCHbIX MOJIMMEpPOB. 

TlomuMepu3auua cTHpOia MpoBoswach pH AaBlenuAx Wo 3000 arm. u 
Mlepatype 90° mo nocTosHHOro Npolenta mpeppamjeHus. B pa6ore Obia 
MOb30BaHa alllapaTypa, pa3spaOoTaHHada B JaOopaTOpHu CBepXBbICOKHX 
pieHHii UVOX AH CCCP aua u3yyeHuA ouMMepHsalluu OpraHHuecKux 
MIECTB NOM LaBJeHHeM H MO3BOJAIOULad MPpOH3BOAUTb OTOop mpoob, He CHH- 
@ Mapmenus. PeakropoM Culy2KWJ CTabHOM UMIMHIp, 3aKpbIBalollMiica NpH- 
THIM 10 ero MOBepxXHOCTH Nopuinem. TemmepatTypa nofepxuBaslach C 
mHocTbio +-0,1°. CxopocTb nogaun WaBJleHva THqpaBMYecCKMM KOMMpecco- 
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poM Oblula BbIOpaHa TaKkOl, YTOObI He Hapyllaucb U3OTEPMHYECKHE YCJIOBI 
peakIMH, MpOBepeHHble OTCJIbHbIMM, OMbITAMH. 
Mouocrupo OuMIMaIcd WH ABaKMb Mepeq s3arpy3koH MeperoHsAsJica 
BaKyyMe B TOKe a30Ta C COfep2KaHHem KucsIOpoza 0,4—0,6%. 
Viccaenyemprit nomuMep cbpakUMOHHpOBaJICA METOZOM OCaKCHHA B MCT 
aTuKeToHe. OcamuTeiemM cJlyxal cyxoi MeTHOBbI cnupT. Yen 
Had BA3KOCTb (pakuuh onpesed 
-- Jl€Cb BHCKO3HMe€TPpHUeCCKUM MET 
JOM B pacTBope ToJlyoma C TOUE 
cTbio = 0,005. CreneHb MNOJHM 
pusaluwnH onpeqetaiach mo dc 
Mysie [n] = 6,6-10°P. Xapaxtep 
CTHYeCKaA BASKOCTb BBIUMCIAA 
mo dopmyste IWysanua — 3uura ( 
Nps 
[ml a, (4 + 0,281 ») LS “sp 


10 


08 


06 


YAebHad BASKOCTb, C — KOHICHTP 
UMA BIr/d. 

Ha ocHOBaHHM TOJIYYeHHbIX M 
JICKYJIAPHbIX BECOB HM BeCca COOTBE 
CTBYIOIWWMX pakuwit ObWIH © 
CTpOCHbI WHTerpaJbHble (yHK 
pacnpeleeHHA MOVJICKYJIAPHbIX } 
COB OOpa3l0B MOMCTHpOa, Mod 
Paging 2 Ang YeHHbIX NO, MaBsIeHHeM B 500, 15t 
Ares 3000 atm. 3a Bpema 90, 30 u 8 4a 

te} 
Puc. 1. [—500 arm., [7—1500 amm., W7— 2 = 90° 4 Auamerpe  peaKTe 
3000 arm. 20 mm (cm. puc. 1). H3 pucys 
BUHO, TO MaBJIeHHe OKa3ao ¢ 
ICCTBCHHOe BIMAHHE TOJIbKO Ha MOVJICKYJIAPHbIC BeCa BbICIIHX (paki 
(cmeur BepXHHX “acTell HHTerpaJIbHbIX KPHBbIX B CTOPOHY OOsbIIMX MOUIe? 
JISIPHBIX BeCOB). 


J 


Ze 1 
0 2000 
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0 2000 4000 6000 0 2000 4000 6000 
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Puce 2. I—d =20 mm, IJ —d=10 mm Puc. 3. T[—d = 20 wm, W—d =5 1 


OHOBpeMeHHO SKCHepHMeHTAaJIbHO Obila OOHapyxKeHa HeomHOpoAHO 
cOpasloB MOMMepa Mo pamuycy peakropa: HeKoTOpoe yMeHbINeHHe Mpouel 
MpeBpallleHHA MH MOJIeKyJIAPHOrO Beca OT Kpan K CepennHe. B cBa3n c aT 
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10 H3y4eHO BJIMAHHe pasMepa [MaMeTpa peakTopa Ha U3MeHeHHe (yHKINU 
icnpemenenua. Ha puc. 2 u 3 qaHbi MHTerpaJbHble KpuBbIe OOpasioB NovU- 
MpOJla, MOJIyYeHHbIX pH AaBseHHax 1500 aTM. B peakTopax c AMamMeTpamu 
I—10 u 20—5 mo. Kak u caegoBaso oath, YMeHbIIeHMe MaMerpa peak- 
ppa Beer K CaBury PyHKWMM pacnpeseteHua B CTOpOHy 6d/bIMx MoweKy- 
|PHbIX BecoB (CM. puc. 2) u K 6ombueli 

HOAMCMepcHocTH OOpasila (cM. pic. 3). Taeauna 1 


| Metogom oT6opa mpo6 Bo Bpema peak- 

{ 8 NNO IlpeBpamenua Ya. 
|tZ ObIIO HalifmeHO yBeMueHHe MOJJeky- brates mouomepa,’%, | BaaKocTs 
{PHOTO Beca C POCTOM MpoleHta mpeBpa- 

jeHHA MOHOMepa (cM. Ta6l. 1; p= 

F 3000 aru., T = 90°). 1 tt 0,24 

) O6OcyxAZeuHNe. Bemnuuna cyzBura a Me 
jITEPPaJIbHBIX KPMBbIX B CTOPOHY 60ub- D) 19 0,22 
HX MOJICKYJIAPHBIX BeCOB B 3aBHCHMO- 24 0,24 
|M OT J[aBJICHHA B HECKOJbKO pas mpe- 88 0,32 
IllaeT MorpeluHocTb usMepeHui. Heog- 

DPOAHOCTh NOMMMepa No pakMycy MacKupyer BJIMAHHe LaBeHHA Ha MoJIe- 


JIAPHbIe BeCa B OOMACTH CpeAHHX HW HU3INHX Ppakuul wu Maer OAMHAKOBBIC 
€MHHe MOJIeKyJIApHbie Beca. C Hallleif TOUKH 3PeHHA, 3Ta HeEOMHOPOMHOCTb 
YDACHACTCA YCKOPCHHeM peaKIMH y CTCHOK peakTopa. 

Ha MeHbIIHX JHaMeTpax, BCJIEQCTBHe yBeMHYCHHA OTHOWEHHA MOBepXHO- 
M CTe€HOK K Macce BelllecTBa, OblIH MOUyYeHbI Govlee MOHOJHCHepcHHe U 
JI€e BbICOKOMOJICKYJIApHble OOpasibl. Takum o6pa30m, ObIJIO ycTaHOBJeHO, 
O IIpH MOJIMMepH3alHH CTHPOJa MO, BbICOKMM JaBJIeHHeM CYyIleCTBeHHOe 
aueHHe UMeeT AMaMeTp peakTopa. 

TOJIbKO HCHOJIb3yA peaktopbl C HeOOJIbLIHM HaMeTpOM (He GOovlee 5 Mm) 
OXKHO OyeT YCTaHOBHTb 3aBHCHMMOCTb OT JlaBJIeHHA He TOJIbKO HaHGoulee 
SICOKOMOJICKYJIAPHOW 4YaACTH, HO HW (PYHKUMA paciipeseJIeHHA B WeJIOM. 


ViuctutyT opraHuyeckol XHMHM Tloctynuso 
um. H. JI. 3eauuckoro Akagemun Hayx CCCP 27 VIII 1953 
Mockopckuit rocyapcTBeHHbIM YHUBeEpCHuTeT 
um. M. B. Jlomonocosa 
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Hoxnage Akagemun Hayrx CCCP 
1954. Tom XCV, N 3 


PHSHYECKAA XHMHA 


JE. H. FANMOH |, 7.. 0. HBAHEHKO ua B. B, PAYHHCKHM 


NIPHMEHEHHWE PAX HOXPOMATOFPA®HYECKOLO METOJIA 
K H3Y4EHWIO THHAMHKH OBMEHHOW AJLCOPBLILUU 
®OCPAT-HOHOB HA HEOPrAHHYECKHX AXCOPBEHTAX 


(ITpedcraenzexo axademuxom C. H. Boaodkosuuiem 3 I 1954) 


PayuoxpomatorpaduyeckHit MeTOX — HOBBIT KOMIIJICKCHbIM MeTO, OCHO- 
BaHHbIM Ha COYe€TAHHH MeTOROB palWOaKTHBHbIX HHAMKATOPOB HM XpoMaTorpa- 
puu,— OTKpbIBaeT HOBbIe BOSMOXHOCTH B OOAaCTH MCCeOBAaHUA Mpoueccos, 
MPOUCXOMAULHX IIpH JBH2XKCHHH BeULECTB B MOPHCTHIX cpeqax BOOObLIe, B Xpo- 
MaTorpadHyecKHX KOJIOHKax B YacTHocTH. Kak 6pblI0 moka3aHo Hamu (|, 2), 
KPHBbIe pacnipeyeeHuA MeUEHbIX BelleCTB B KOJIOHKAX M B duJbTpaTax 
(DaqvoxpOMaTOrpaMMBI) JalOT BO3MOXKHOCTb He TOJIbKO YTOUHHTS MpHpory 
AIpoleccoB, NMpOHCXoAAWIMX MpuH xpoMaTorpadbuyecKoM pa3euleHHH BellecTs,. 
40 TakxKe KOJIMUECTBEHHO OMeHHTb OCHOBHbIe WapaMeTpbl, xapakTepusyloulue 
9TH TIpomeccl. 

HacrToautee CcooOileHve MOCBALLCHO H3JIOXKeHHIO TaJIbHeMIMHX Pe3yJIbTATOB. 

IpOBeeHHEIX Hamu B 1948 r. ucceqoBaHU TO MpHMeHeHHIO pasMoxpomaro- 
‘paduyeckoro MeTOa K H3yYeHHIO JMHAMHMKM OOMeCHHO-MOHHOK ancoponunu Ha 
4eopraHuyeckux acopbexnTax. 
Ona u3 cepHit OMBITOB Oba MOCBAIeHa U3yIeHHIO AMHAMUKU alcopo6unu 
PocdaT-HOHOB Ha OpHrvHaJIbHOM MpenapatTe Tak Ha3sbIBAaeMOH aJIIOMMHAaTHOM 
KUCH AaJIOMHHHA, XpoMaTorpadupyroleh HOHbI. Cnoco6 u3roTOBJIeHHA 2TOTO 
acop6eHta Opi paspa6otaH E. H. Tanonom u T. M. Ilysaesor (%). Tana 
MIBITOR Ob B3ATHI TPH BULA aJOMMHAaTHOM OKUCH asIOMMHUA: 1) AaHHOHOOO- 
M@€HHadA OKHCb aJIIOMHHHA, COepxKalllan OOMeHHbIe HUTPAT-HOHHI (NO3-06MeH- 
jaa Al,O3); 2) KaTHOHOOOMeHHAaA OKHCb aJIIOMHHUA, COMepKalllad OOMeHHBI 
aon Nat (Na-o6menuHan Al.O3); 3) kKaTHOHOOOMeHHaA OKHCb aJIOMHMHHA,. 
tomepxKamaa OOMeHHBI won Cat? (Ca-o6mennaa Al,O3). Kpome toro, He- 
2KOJIbKO ONBbITOB ObIIO MpoBeteHo c Na-mepMyTHTOM. 

Meroguka pa6orTb 3akmouallach B CJleylouleM. CTeKJIAHHbIe TpyOKH WHa- 
“eTpom 5—6 mM 4H BBICOTOH 15 CM 3aNOJHAIMCh OMpeeIeHHbIMM HaBecCKaMu 
303ylHO-cyxoro ajcop6enta. Ancop6exT B TpyOKe yMJIOTHAJICA MOM WaBle- 
4HeM, CO3aBaeMbIM OTKAUKOH BOSyxXa H3 NpHeMHOU KOObI NpHOopa, OOBIMHO 
yOTpe6.IneMoro B XpoMaTorpaduyeckoMm aHasuse. AncopOeHT 3aTeM yBaxK- 
AAJICH JLCCTHJLIMpOBaHHoO BOOK. B KaxKAyio KOJIOHKy BBOZMMOCh 0 1 MI 
JacTBopa MeyeHoro tocdata HaTpua (5 mr P2O;) upu pH 6,4. pu nomon 
syeTunKa B-yyelH Uu3y4aocb NepBuyHoe pacmpesesenve MeyeHbIX (cbocdar- 
1OHOB B KOJIOHKe, paclipemesieHve pH MpOMbIBaHHH, pacipesesenve Ha pas3- 
IbIX CTAMAX BbITeCHeHUA cbocdat-uoHoB pacTrBopom 1 N NaOH 4, uakouell, 
Jactpenemenue ocdaT-HOHOB B MOCeLOBaTebHO COOMpaeMbIX NOpIMAX 
PHJIbTpaTos. 

Texnuka u3MepeHui Oblia TakoBa. Ha cTeKAHHY!O TPYOKY KOJIOHKH HaHO- 
WIMCb TYIUbIO WeseHHA Yepes Kaxable 0,5 cm. OObrmHad UM IMHApMyecKkaAd 
‘yeTHad TpyOKa AHaMeTpoM 2 cM Oba OKpyXeHa CBHHIOBOM 3alllMTOU, B KO- 

567 


TOpOli UMeacb UpOLOMbHan Wiewb. Uepes ary werb B-ryyu P* momananu He 
cuerHylo TpyOky. B onblTax HCHOJIb3OBaJIMCb CBMHILOBble 3allHTbl C WMpHHol 
MIPpOLOJIbHBIX ueel 0,3 u 0,8 cm. IIpu BbIcOKHX 3HaYeCHHAX JIMHEHHOK IWIOTHO: 
CTH HHTeHCHBHOCTH u3uyyeHHa P®?, uro HMeNO MeCTO Ha NepBblx CTaHA? 
OMbita, W3MepsAacb AKTHBHOCTb IOJIYCaHTHMETPOBbIX Y'AaCTKOB KOJIOHKU 


7% 


100 - Puc. 4. Pacmpenesenne docdat- 


HOHOB B KOJOHKe NO,-06MeHHOH 
Al,O 3. [— mepBu4Hnoe pacnpesese- 
Hue; JJ—pacnpezeienve mnocae 
IPOMbIBaHHA KOJIOHKH 12 MJ RECTHA- 
uupopaHHoh Bogan; II, IV, V— 
pacnpejzeeHne cbocdbaT-HOHOB 
B KOQJIOHKE B Mpowecce BbITeCHe- 
HHA cbocdaT-HOHOB pacTBOpOM 
1 N NaOH; pactsop NaOH _ BBo- 
WMICH B  KOJOHKY  OTJCJbHbIMH 
nopuuamu no 1 ma; VJ — pacnpe- 
Wesenne ocatT-HOHOB B GuJbTpa- 
TaX (BbIXOJHaA KPHBaA BbITeECHE- 
HHA). OObEMHAA NVOTHOCTh acop- 
Genta 0,68r/cm°, muHeHHaa MNOT- 
HocTb 0,16r/cM 


CeO Ont U RZ mee GG eG 


6 LT — 


B 9ToM cayuae cueTHad TpyOKa OKpy2Kaslacb CBHHILOBOM 3allMTOH CO II[euIbK 
IWupHHoK 0,3 cM, B OCTAIbHbIX CIy¥adX H3MePeHHA MpPOH3BOAMINCb CO Lle/IbiC 
mupHHol 0,8 cm. Menbiland WiupHHa We NO CpaBHeHHO, C WHpHHO uccme 
WYeMbIX YUACTKOB KOJIOHKH OblJla B3ATA WA TOrO, YTOOHI UCKJIOUMTb Moma 
aunve $-nyyet P®? u3 norpaHHyHbIx COeB COCeHHX Y4aCTKOB. 
7o 
100 


Puc. 2. Pacnpeyenennue docdat-nonosp B KONOH- 

‘ke Na-oOmMennoii Al,O3. J —meppuyHoe pacipe- 

nenenne; II, II, 1V—pacnpegenenue B mpomecce 

IIpOMbIBaHUuA KOMOHKH: V— pacnpeyesienne pocdat- 

MOHOB B (puJbTpaTax. OO6pbemMHaA MIOTHOCTb 

ancopoeuta 0,67 r/cm®, wsHHeliuad mnOTHOCTb 
0,19 r/cm 


CueTuHKOM U3MepsANOCh cpemHee coxep»xKaHve pamuodocopa (BLIPaxkeH 
Hoe B OTCYeTaX B MHHYTY) B KaxKAOM NlOJyCaHTMMeTpOBOM MIM CaHTUMeTpO 
BOM yuacTKe KOJIOHKH. Jlamee paccyuTHIBaIOCch COMeprKaHe MeyeHIX cbocdat 
HOHOB B OTHOCHTECJIDHBIX JOJIAX OT MCXOMHOM MO3bI MeyeHOro cpocdata, BBeLeH 
HOrO B KONOHKy. AKTHBHOCTh KaxKoH Mopmun (1 MA) :urbrpata onpenesa 
Nach TaK: KalJIA paCTBOPa BbINAaPHEAaTaCh Ha JIMCTOUKe TOHKOM aJIOMHHHeBO! 
(POLI, HSPOTOBJIEHHDIM MpenapaT MOKpbiBaicA WHCTOUKOM Wemiopana | 
o6epTbIBaJicA BOKpyr CucTHOH TpyOKun. Ilo nomyyeHHbIM WaHHDIM cTpomuMc 
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kPUBble pacmpeleseHua PocatT-HOHOB B KOJIOHKe U B *ulbTpaTax. OTu Kp. 
BbIe PaclipeMeIeHuA H30OPaxKuHb! Ha puc. |, 2 u 3. : 

~ Cyemyer OTMeTHTb, YTO MOJIyYeHHbIe HaMu. pesybTaTE! c NO 3-o6mennoili 
Al,O3 MoryT ObITb 6e3 Tpya OObACHeHbI Ha 6a3e TeOpHH OO6MeHHO-HOHHO! 
<pomatorpadun, passuro E. H. Panonom wu T. B. Fanon (*). Panuoxpomaro- 
~PaMMBI, OTOOParkarollMe MoBezenHe *hoctbat-HOHOB B KOIOHKe NOs3-o6meHHolt 
Al,O3 (puc. 1), moKasbiBawor, 4To (ocdaT-HOHEI alcopOupywrca Ha aHHom 
alcopOeHTe 0 OOMeCHHO-HOHHOMy Tuy amcop6unu. Teopua o6meHHo- 
{0OHHOH XpOMaTOrpauuH MOsBOJIAeT 
‘"akKXKe MATb KOJIHYeCTBEHHY!O OLeH- %, 
cy OCHOBHBIX TlapaMeTPOB, Xapak- 100 
ePH3yIOWLUX cTaTHKy H WHHAMHKY 
WLcopouuu (pocdat-HoHos. Ha 
yc. 4 NOKa3aHbl NepBHYHAaA U Mpo- 
{bITad XPOMaTOrpaMMHl, paccuuTaH- 
[ble TeopeTHYeCKHM TyTeM (*) WIA 
Tyiaa OOMeHHOH acopOuHH OHO- 
© HOHA IPH pa3sJIMYHbIX KOHCTAHTaX 
Mena Kip mw upH Ay=1. B mau- 
(OM OMIbITe BeJIMYMHa MOHHOPO OTHO- 
Jenua Ay Takxe O1u3Ka K I, ToU- 
ee, Ay =0,8. CpaBHenue payno- 
(pOMaTOrpaMM HU TeopeTHYeCKHX 
puBpix (puc. 4) mMoKa3biBaeT, 4TO 
FOHCTaHTa OOMeHa Kj. HMeeT TOps- 
0K 0,01. 

Ilpu nomoniy paquoxpomatorpa- 
)u4eCKOrO MeTOa UuCKIOUNTeIbHO Puc. 3. Pacnpenenenne docdat-nonoB B 
‘erKo olpefessetca Takad Baxkuag “OOHKE Ca-o6mennoH = AI,O3. J — nepsny- 
jelmunHa, Kak eMKocTb Mormome- nec, PacmPedcuenu®, Ha sitd! Tai Vises Dacupe: 
, eleHue pw MWpoMblpanuu. O6bemuHan 
\Hs ancopOexTa. IloscHum cmoco6 IWIOTHOCTh ancop6exta 0,69 r/cm?, auHefinas 
jacueTa stoi Beauunup!. IIpH KOH- m1oTHOCTbh 0,16 r/c 

TaHtTax oO6mMeHa Ki. < 1 uMmeer me- 

TO MOWHOe HaCbILeHHe LaHHHbIM HOHOM BepxHHX CJIOCB KOJIOHKH alcop6exTa. 
| MIpOMbITOH KOJIOHKe BCe HOHbI HaxXOAATCA B aCOpOMPOBaHHOM COCTOSHHH. 
‘A3J[eJIMB KOJIMYeECTBO HOHOB B HaCbIIILeHHOM JaHHbIM HOHOM Culo0e ascopOeuTa 
ja Bec 9TOTO CJIOA, NMOJIYYHM WCKOMYIO BeJIMYMHY eEMKOCTH MOTIOULeHHA. 
aHHOM OMbITe CEMKOCTb MOTOULeHHA paBHa UpHMepHo 25 mr P,O; Ha 1 © 
WCopOeHTa. 

| HeckowbKO HeOKMaHHbIMH MIX HaC OKa3aJIMCb pe3yJIbTaTbI ONbITa C 
)a-oOmenuonit Al,.O3. O6nIMHO IPMHATO CUUTATb, YTO KOJIOHKAa KATHOHOOOMEH- 
bro ajcopOenTa He MOJMKHa 3afep2%KUBaTb aHHOHEI. B Haliem OMbiTe 0Ka3a- 
eb, 4uTO 4acTb docdat-voHoB (~ 40%) pono ascopOupyercaA BAOJb KO- 
bHKH, J[pyrax 4acTb BbIMBIBaeTCA B C*UJIbTpaT. CpaBHeHWe 9KCIIepUMeHTAaJIb- 
IX KpHBbIx (puc. 2) H TeopeTH¥eckHx (puc. 4) MoKasbIBaeT, UTO acopOuHa 
loedbat-uonop ua Na-o6menHot Al,O3 mpoucxogqur no Tuny oOOMeHHO! 
(ccopOmun c KOHCTaHTOM OOMeHa Ki. nopaaKa 10. Oro osHayaer, uTo Pocdar- 
bHbI JLOJDKHbI OOMeHUBATbCA Ha AHMOHbI, OOMamaioulue OoNbueh acopbu- 
vemocTbio. TaKHMM HOHAMHM MOTyT ObITb HOHDI PHAPOKCHJIa, KOTOPbIe LOJDKHBI 
\MCYTCTBOBATb Ha TMOBepXHOCTH aJIOMHHAaTHOH OKHCH asoMMHuA. Max, 
| THOHOOOMeHHAA OKHCb aJIIOMMHUA. cloco6Ha-K OOMeHY KaK KaTHOHOB, Tak 
@HHOHOB, XOTA ACOpOMMA MOCJIeLHHX 3HaYHTebHO ciaGee. 

{ O6menHad agcop6uua docdaT-HoHOB OOHapyxKeHa HaMM Tak7Ke MU Ha 
ja-nepmyrture. IIpu nponycKanuu pacrBopa MeyeHoro docata yepes iep- 
/THTOBYIO KOJIOHKY HM MOCJeLyIOW[eEM MpOMbIBAaHHH KOJIOHKH TakxKe OKa3bl- 
lercad, uTO YaCTb (octaT-HOHOB 3aep2KUBaeTCA B KOJIOHKe, YaCTb BbIMBI- 
jetca u3 KOOoHKu. KpuBpaa pacmpefetenun ocdat-vonop B MpOMbITOU 
ioHKe uMeeT BOrHYTY!O K OCH abcuMcc PopMy, 4YTO CBUAeTEJIbCTBYCT O Ha- 
funn O6MeHHOM aqcopOuuu Cc KOHCTaHTOM OOMeHa Kip > 1. MoxkHo mpeano- 
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JIOXKUTb, UTO B OOMeHeE y4aCTByIOT, KpoMe aHHOHAa OH-, taxxe: SiO; 

B onsite c Ca-o6menHoli Al,O3 oKa3asiocb (pc. 3), 4TO BCA NO3a BBeeH= 
HOO B KOJIOHKy cbocibara ObluIa cop6upoBaHa. PopMa KPHBOH pacipeeeHuA 
(ocipaT-HOHOB B KOJIOHKe MOKasbIBaeT, 4TO ocdaT-HOHbI amcopOupylorcA Ha 
Ca-o6menHoit Al,O3 Takxke 10 OOMeCHHOMY THMY C KOHCTaHTOM OOMeHa Ki2 > 1 
(o6men docdat-noHoB Ha “onb! OH"). Kpome Toro, MOxKHO MpeAMOJO2KUTh 
HalMune mporecca COpa3s0BaHHa OCaKa ochata KaJbIMA, KOTOPbIH 3amep- 
XKMBaeTCA B MOpax ajlcopOeHrTa. 


ite 2) 5% COGS D M02 Tien, AOE 


Puc. 4. TeopeTuyeckue KpuBble paciperene- 
HHA (COCTAB ajlcOpOeHTa + COCTaB pacTBOpa) 
amcopOupyeMoro MOHAa B KOJOHKE NpH pa3- 
HbIX 3HAYCHHAX KOHCTAHT OOMeHA Kyo. Mon- 
Hoe oTHoWeHHe Ay=1. a — lMepBuyHoe 
pactpemenenne, O6—pacipenenenne pu 
mpombipanuu. 2 — Ky, = 0,01; 2 — Ky2 = 0,1; 
3— Ky = 1:4 — K,.=10., Naonagu nox 
KPHBbIMH PpaBHOBCJIUKH | 
Bo Bcex culygasx copOupoBaHHble (bocdaT-HOHbI MOryT ObITb MOMHOCTbIK 
BbITeCHEHbI H3 KOJIOHKH pacTBopom | N NaOH. | 
B 3aKJiOueHHe OTMe€THM OCHOBHbIe JOCTOHHCTBa MpeAIOxKeHHOrO HaMi 
paquoxpomarorpaduyeckoro MeToya. B 3ToM MeTOJe HOJHOCTbIO yorpatess 
TPYMHOCTH, BOSHHKAaBUIMe paHee Mp xpoMaTorpaduyecKoM aHaJiM3e G6ecuBet 
HbIX BelllecTB. Bmecre c TeM padMoxpoMaTorpaduyueckuit MeTOL ABUJIAeTC! 
Take HOBbIM ME€TOJOM KOJIM¥eCTBEHHOrO aHaJIM3a xpomMarTorpamm. IIo. uys 
CTBUTeJIbHOCTH HM ObICTpOTe OH S3HAUMTeIbHO MpeBOCXOMUT Apyrue MeToR 
KOJIMYCCTBEHHOrO aHaJIW3a XpOMaTOrpaMM. 
MOcKoOBCKaa CeJIbCKOXO3AMCTBeEHHAA akayleMuvA Ilocrynua0 
um. K. A. Tumups3epa 20 VI 1954 
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Jloksagn Arkayemun Hayr CCCP 
1954. Tom XCV, N 3_ 


PHSHYIECKAH XHMHA 


b. HW. TPEHTPHHOBHY 


KAJIOPHYECKHE H TEPMHYECKHE CBOHCTBA HATYPAJIbBHOrO 
KAY4YKA B YNOPAXZOYEHHOM H HEYNOPAXOYUEHHOM 
COCTOAHHH 


(ITpedcraeaexo axademuxom B. A. Kapeunoim 31 XII 1953) 


_ CTpykTypHbie OcOOeCHHOCTH BBICOKONOMMepoB M pe3Kasd 3aBHCHMOCTb UX 
<CBOHCTB OT QH3HYeCCKOFO COCTOAHUA CO3alOT HeEOOXOAMMOCTS TOLpobHoro 
“M3yYCHHA STHX MaTepHaJIOB B TOW OONacTu, re tbusH4ecKOe CocTosHMe Mpe- 
‘TeplepaeT KayecTBeHHOe H3sMeHeHHe. Ms3yyenuve da30Bblx mpeBpallenult Kpu- 
)CTAJIM3YIOMUXCA BbICOKOMOMMMePOB [peACTaBsAeT, KpOMe TOTO, elle H CaMo- 
/CTOATEJIbHbIM ~HMHTepec. 

| SamayeH paOorpl Obilo usyyeHHe MpeBpalleHua HaTypasbHOrO Kay4yKa 
‘43 yNOPAMOYeHHOrO KPHCTaJIMYeCKOrO B HeyMopALoveHHoe amopduoe cocros- 
Hue. B KayecrBe MeTOJa MCC/IeMOBaHHA ObIIO MpMHATO OMpewemenue Kasopu- 
-4eCKUX HM TEPMHYECKHX CBOHCTB B OOACTH MpeBpalleHua. Cremyer OTMeTHTD, 
-YTO [WIA KayYyKOB 9TH CBOHCTBA H3y4aJHCb B POpa3sqoO MeHbIlle cTemeHu, 4em 
pyre TepMOMMHaMMYeCKHe H B OCOOCHHOCTH MeXaHHYecKHe CBOHCTBa. 

_ jlaa nowyyenua KpucraiMueckoro KayyyKa MOJIOCKM CMOKeAWUTa MoOL- 
‘BepradiuCb ObICTPOMy MHOroKpaTHOMy pacTaxKeHuIo mpy 50° nu nocamenyromemy’ 
(OXJaKIeCHHIO PacTAHYTHIX OOpasloB go 12—14°. Ycunmue, upumaraemoe Kk 
/Kayuyky pH pacTA*KeHHH, MpeososleBaeT Mes0pHeHTupyrollee WeucTBue Ten- 
JIOBOPO ABHXKeHHA, KOTOPOe 3aTpYAHAeT KpHCTaJWIMsalMIo HeLedopMupoBaH- 
)HOrO Kay4yKa. OHOBpeMeHHO IPHMeHAeMOe HarpeBaHue ciocoOcTByeT Oouee: 
TIOJHOMY BBIMPAMJIeCHHIO WelleH, TaK KaK IIpH HarpeBaHHH yMeHblilaeTcA MexK-— 
|MOJIeKyJIApHOe BSavMOelcTBHe UM paspyllaljoTcA MMeloulMecH B OOpasilax 
/XAOTHYECKH PaCMOJIOKeHHble yMOPpAMOYeHHbIe yUaCTKH MakpoMoOJIeKyuI. DBpi- 
icTpoe OXxJIaxkeHve MOJyYeHHOrO B TaKHX YCJIOBHAX YNOPAMOYeHHOrO Kay4yKa ° 
)o TeMMepaTypbl, HMKe TeMMepaTypbl WwaBMeHHA OOPasoBaBIUAXCA KPHCTaJ-" 
\JIMTOB, IPHBOMUT K COxpaHeHHio (PPUSHYeCKONO COCTOAHUA, KOTOPOe OTIMYAeTCA 
MIOBBILICHHBIM COepsKaHueM KPHCTaIMYeCKOH (asbl H OoNee BEICOKOM cTe-— 
TICHDIO YHOPAMOYCHHOCTH NO CpaBHeHUIO C COCTOAHMeM Kay4yKa, 3aKPUCTaJWIH- 
'30BaHHOrO 3a TO 2%Ke BPeMA MOHMKeHHeEM TeMIepaTypbl 6e3 pacTaxeHuA. 
‘CrefleHb pacTraxkeHua cocTaBuiasia B CpesqHem 1400% m0 OTHOMIeHHIO K HCXOs- 


| HOW JWIMHe. 


) YnopAMOYeHHbI KAyYYK He ABJIACTCH BbICOKOSIACTHYHBIM TeJIOM, Kayuy- | 
KOM B OOWeNpHHATOM cMBICe copa *. IIpH KoMHaTHOH TeMUepaType paBHo- 
BeCHLIM COCTOAHHEM JIA STOFO Kay4dyKa ABJIACTCH KPUCTaJWIMYeCKOe, O YM © 
‘CBUJ[eTeIbCTBYeT BOSPACTaHHe MIOTHOCTH WM MOBbIINeHHe HHTCHCMBHOCTH KPH- ' 
‘cTasWIMuecKUX MHTepdepenMi Ha peHTreHorpaMMax oOpas3ioBp C yBeJMue- 
‘HHeM JJIMTeJIbHOCTH HX xpaHeHHa. IIpu MoBbIMIeHHH TEMIepaTypb!l yNOpAo- 
‘YeHHBIH Kay¥yK WepexoquT B aMOopdHoe COCTOHHHe C HNPHCyIMMH B 39TOM 
COCTOAHHM Kay4YKY BbICOKOSaCTHYHDIMM CBOHCTBAMH. 


* Mexanuueckve cBOucCTBa ynopsgqoueHHoro Kay4yKa xapakTepHsyl0TCa cle LyIOWHM A 
BemuunnamMu: Mogyib TOxura mpu6ausutenbuo 9000 KI /cm?, cCompoTHBmeHve pa3pbiBy 
800 KI/em? nmpa OTHOCHTeIbHOM YAJIMHeHHH 70%. 
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Jia Kaydyka:B 9THX JBYX COCTOAHUAX — YHOPALOYCHHOM H HeyMopsAyo- 
YeCHHOM — HaMH H3MepeHbl TEMIOCMKOCTb Cp, KOSPMHIMEHT TeNJOBOrO pac-) 
IMpeHHA a H KOpPUMMeHT M3OTePMHYECKOH CAMMAeMOCTH * B MHTepBae 
Tremnepatyp ot 20 go 50°. H3 nomyyeHHbIx WaHHbIX BBIYHCJIeHa MO H3Be-| 
CTHOMY TePMOAMHAMMYECKOMY COOTHOUICHHIO TEIVJIOCMKOCTb IPH MOCTOAHHOM | 
OObEME Cy. 


10°/epaa 
530 - Sa] =r 
kan /e.epao | | 
1100 Egy a IE | 
Uae =r 
0.500 5 
20 — t 


¢ 0 
fo 20 30 40% 50. 68 ME NI RU 


Puc. 1, TensoemKoctb ¢, HaTypasb- Puc. 2. Kos@puuvexT TemoBoro, pac- 
WUpeHHA HaTypatbHOrO kKayyyKa o@ 


HOrO Kay4yKa B3aBHCHMOCTH OT TEM™ 
mepatypbl. J] — ynopsqouenHblit Kay- B 38aBHCHMOCTH OT TeMiepaTypbl. T— 


yyk, JJ — Heynopaqo4eHHbIA ynopaqoueHHbii KayuyK, ID— Wey - 
Nops.O¥eHHbIA 


TenuloeMKOCTb H3Mepslacb IPH MOMOWM afnvaOaTHyecKOrO KaJlOpHMerT- 
pa ('), 4ro BecbMa CylleCTBeHHO B CJlydae Kay4yKOB, OOaaioulHxX MaJOK 
TeMIIepaTypONpOBOHOCTHIO. OTcyTcTsHe TelOOOMeHa C OKPy*Kalolleh cpesou 
o6echeynBaOCb PaBeCHCTBOM TeMIMepaTypbl KaJOpHMeTpa HW OOOMOUKH Cc TOU- 
HocTbIO 20 0,0005°. OueKrpuyeckad 9HeEprua MOMaBaslacb B HarpeBaTeJb 
KaJIOpHMeTpa TaKHMH NOPIHAMH, YTOOb! B TeYeHHe OMbITa NOAbeM TeMMepa- 
TYPbI CocTaBJA OKONO 1°, TAK YTO COOTBETCTBYIONLee 3HAYCHHE TelJIOCMKOCTH 
ABIANOCh CPCHHM WIA HHTepBawia He Ooviee uem B 1°. U3menHenve TemMepa- 
TYPbl HaOJOLaocb M0 TepMomMeTpy Bekmana, ycTaHOBJIeHHOMY B OG6ouIO"Ke 
KaJIopHMetpa. KovImuecTBO 3JIeKTPOSHEprHu, pacxoAyeMoH Ha HarpeBaHue, 
H3MepsJIOCb MeTOOM KOMMeHcalMH. II[pH KOMHaTHOM TeMMepaType MeToquKa 
oOSecieuHBala MOJIYYeHHE Pe38yJIbTATOB C TOUHOCTHIO WO 1%, pH MOBHITNeHHIX 
TemMepatypax o 5%. Ja uccleqoBaHuA TeMMepaTypHOu 3aBHCMHMOCTH 
o0beMa IIpHMeHeH HIaTOMeT- 
puyeckui Meton. M3yyenne 3a- 
SN py ea o6beMa OT JaBVe- 

Kaya yx tibet HUH BeOCb B_ IIbe30MeTpe. 
JlunatoMerp HW Tbesomerp 3a- 


Ta6Ouanua 1 


a, rpant-108 . | >) i] 76’ 67’ Hauambupiit o6bem  cucTem 
MAT Mais QE) AiReh tel eect 8, Sabo se Kay4yK — PTYTb onpenesasica 
TEM IT Ts. sss Re 41,0682 41,0893 10 HX Y@JIbHbIM BecaM IIpH 
Cv, Kan/r-rpay . ...| 0,469 0,352 20°. KomeOanua TemnepatypH 


B OMbITaX He Mpespnuatn 0,02°. 
Ip usyseHuH TemMMepaTypHolt 3aBMCMMOcTH CBOTicTB ONBITHI NpOBOAMJINCb 
HeNPePbIBHO BO BC€M 3a/,aHHOM MHTepBale TémMMepartyp. 

[lomyyennbie pesyJIbTaTbl mo cBoficTBaM yuopx0ueHHOrO HW Heymopso- 
YeHHOrO KayyyKa pu 20° npuBexenst B Tabu. 1. 

Ilo a6counOTHbIM 3HayeHHAM BeJIHUNADT, XapakTepH3ylollne CBOliCTBa ynO- 
PAMOYCHHOPO KayuyKa, OOJIbINe, YeM AIA HeynopsZoueHHOro. Dro noBbienne 
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| CleRyeT MPHMMCaTh ABJICHHAM pasynopsqouenua. M3pectHo, aro B YacTHAHO 
| SAKPUCTAJWIM30OBAHHOM YyMOpAOUCHHOM KayuyKe tenn HeKOTOPbIMH CBOHMH 
| y4acTKaMH BXOJAT B COCTaB KpMCTaWIMTOB, a Apyrue yuacTKH O6pa3yior 
AMOPPHOe M@XKPHCTaJIUTHOe BeLUecTBO. IIpu cpaBuurestbHo Opictpom no- 
BbIIMeHHH TeMMepaTypbI WIM YMeCHbUICHHH WaBJICHHA, HMeIOULMX MeCTO B OMDI- 
Tax NO OMpefedenMiO CBOHCTB, NPOHCXOANT OTPbIB 3BEHbeB OT KPUCTaWINTOB 
HM MX Mepexol B amopduoe coctosuue. [Ipomecc sror cBa3aH C ONOMHUTeID- 
/HBIM MOBBIMIeHHeM NMOJIHOl BHYTPeHHeli SHeEprun u OGbeMa TIIpH yYKa3aHHbix 
M3MCHEHHAX TEMMIepaTypbl HW MaBleHHA HC CoO- 
OTBETCTBCHHO OOUJIDIIMMHM aOCOJIIOTHBIMH 3HaUe- 0Vamm 
HUAMH Cp, & HW x [IA YMOpAAOUeHHOrO KayyyKa. 2 
Ato Temmepatypbl mpH6.1usuTenbHO 25° 3Ha- 
4eHHA Cp, & H % BOCIPOH3BOAATCA HC3ABHCHMO OT 2 
HalpaBJieHHA M3MeCHeCHHA TeMMe€paTypbI, TO 
ykKasbiBaeT Ha OOpaTuMbiii XapakTep pasynops- 
AOUeHuA HW BMeCTe C TEM Ha TO, YTOB KpucTa- x” 
JIMTax, 1O KpaliHeli Mepe B HeKOTOPOM Ux ya- 


CTH, CHJIbI B3aHMOeCHCTBHA MaJIbl. Ota uHe- 0 
YCTOHMYMBOCTh, HeOObIYaliHad UyBCTBUTeIbHOCTS 
K TeIWJIOBbIM H MeXaHH¥eCKHM BO3eliCTBHAM 5 
CBHIETCJIBCTBYIOT O HECOBEPIIeHCTBe HJM CTPyK- Ce ae ae ei 


TYpHOH edextuoctu (2 ‘ 
ome a os raha Shroot ee Puc. 3. Koaddunnert cx#xHMae- 
: MOCTH HaTypaJbHOrO Kay4yKa % 

PesyIbTaTbl H3MepeHHA Cp, Hx pM Gomee % gagucuMocTH OT Temlepary- 
BbICOKUX TeMIlepaTypax TIpeACTaBsieHbt Ha pp. J— ynopsyouennbHi Kay4yK, 
puc. 1—3. Ha puc. 4 mpupegena remnepartyp- J] — neynopaqoucHHbIA 
Has 3aBHCHMOCTb Cy. M3 pucyHKOB BUZHO, 4TO 
KPHBble TEMI€paTypHOH 3aBHCHMOCTH CBOLCTB JVJIA YHOpALOWeHHOTO Kay4yka 
€3KO aHOMaJIbHbI. AHOMasIbHOe YBeIHYeHHe TeMJOCMKOCTH HW KOI@UIHeEHTOB 
PacuIMpeHHA WH CXKUMACMOCTH yKa3bIBaeT Ha TO, YTO IPH HarpeBaHHU ynops- 

JOUCHHOFO Kay4yKa MIpOHCXOAUT aMopdusauna, 
eee CKOPOCTh KOTOpOli BOspacTaeT B HHTepBawe 
remuepatyp oT 20 mo 39°. YMenpurenve Koo(p- 
(PHILMeHTOB, HaGsIOalouLeecaA IPH MaJbHenIWeM 
MOBbILIeHHH TeMMepaTypbl, O3HauaeT 3aBeplle- 
Hue aMopdu3allun. 

M3mMenenuve TemsocoqepxkaHua Hu OObeMa 
pu (Pas0BoM MpeppalieHHu, MpoTeKalouleM B 
paclIMpeHHOM MHTepBasle TeMnepatyp, ompese- 
JIACTCA HHTErpadaMU OT AHOMAJIbHBIX 3HaYeCHHH 
TeIWIOeMKOCTH M KOIMMuUMeHTAa pacliMpeHuA 
no WMpwHe TeMMepaTypHOro MHTepBaJa, B KO- 
TOPOM WMeeT MeCTO aHOMaJIMA STUX KOSP~H- 
IMeHTOB. OKCTPanOMPpOBaHHeM KPHBBIX Cp = 
=/(t) 1 a= ¢(t) qa yNOpAqOYeHHOTO Kay- 

@ 20 30 40 50° uyKa RO CIMAHUA C COOTBETCTBYIOLIMMU KpUBbI- 

s MU JI HeyMopxAOYeHHOMO Kay4ykKa UW W3Mepe- 
te nO NKOTB Cy, BATT pony miouaqeH MexKTY 9ITHMA KPHBbIMA 
pa ie hana bayer HaMH ycTaHoBeHo, 4To Q=7,95 kan/r nw 
Weunuh et es iieesecie Av = 0,020 ma/r. IJlomp3syacb nNouyuYeHHbIMH 
pao VeHHDIA sHaueHHAMH Q H AU, MBI BbIUHCIMIH 3aBHCH- 

MOCTb TeMMepaTypbl WwiaBJIeHHA OT aBJeHHA 

MO ypaBHeHHio Kaaysnuyca — Kanetipoua. IIpH 9sTOM oKasaJlOcb, 4TO Be- 
munHa d7T/dP we 3aBHCHT OT IWIMpHHbl TeMMepaTypHOro MHTepBasla BHYTPH 
6lacTH MpeBpalleHHA H COCTaBJIAeT KaK JIA BCerO HHTepBadla, Tak UW MIA 
TAEIbHIX YIACTKOB MpHOmU3suTebHO 0,02 rpayq/MeraOap. BuusKoe kK 9TOMY 
sHaueHue d7/dP mnolyyeHo HaMH Takxe NO ypaBHeHHIo Openipecta 
1T/dP = Tv Aa/Acp, —rme Ax u Acp pa3HOCTH BeJIMYHH COOTBeTCTBYIOIAX 
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KOSPPHUHEHTOB AIA yrOpsAkOYeHHOrO M HeyMopsAOUeHHOrO Kay4yKa mpH 39° 
rile aHOMAJIbHbIe 3HAYeHHA MPOXOMAT Yepes MAKCHMYM. 

Comepxanve KpuCcTamIMuecKol :basbl B yNOPAMOUCHHOM Kay4yKe, BbIYHC 
JI@HHOe TIO MWIOTHOCTH, CocTaBAeT OKOO 24%. B nepecueTte Ha MOJIHOCTb 
KPHCTaWIMYeCKHH KaydyK MOJyYeHHbIe HaMH Ppe3yJIbTaTbI NO H3MeHEHHIO 
TEPMOAMHAMMYCCKHX BeIHYHH COCTABIAIOT JIA TeNJOThI WwaBJeHHa 
34 xan/r*, a 2a u3MeHeHua O6bemMa 0,089 ma/r. Temneparypa u Temuora) 
MWaBJICHHA KaydyKa ABJIAIOTCA AHOMAJIbHO HH3KHMH 110 CpaBHeHHIO C TeMH| 
3HAYCHHAMH, KOTOPbI€ MOXHO ObLIO OXKHMLAaTb, HCXOLA W3 3aBMCHMOCTH 9TH 
BeHYHH OT MOJICKYAAPHOPO Beca MIX HHS3KOMOJICKYJIAPHbIX COeCMMHeHUH, 
Croeo6pasuve ta3s0poro MpeBpalleHHA HaTypaJIbHOro Kay4yKa COCTOUT elle 
B TOM, 4TO pH 3TOM TpeppallleHHH MMeeT MeCTO KaK Obl OHOBPeMeHHOe 
RPOABJICHHe 3aKOHOMePHOCTeH, IPHCYMIMX pasJIHYHbIM THMaM (a3sOBbIx Ipe- 
BpauleHHi B HU3KOMOVJIeKYJIAPHBIX Teslax. Tak, ecJIM WwlaBJleHve KaxKMOU [aH- 
HOU YaCTH KpHCTaJIOB MpemcraBsaeT COOOK tasoBoe MpeBpalieHHe MepBoro 
powa, TO Makpomepexox ynopsqoueHHoro KayuyKa B HeyMOpAOUeHHBIN M0 
XAPaKTepy H3MCHCHHA CBOHCTB B OOJaCTH Mepexoma HallomuHaer (ba3zopoel 
mpeBpamenue Broporo posta. IIpu arom. TemnepaTypHbIn HHTepBad mpeppa-| 
ULCHHA, NPOMCXOXKLeHue KOTOPOTO TIA MOJMMePOB BIepBble OBO pasbsacHe-; 
Ho A. II. Anexkcangzpoppm (4) 4 B KOTOPOM HaGOOalorcaA aHOMAJIbHbIe 3Ha 
YeHHA Cp, %, % HW Cy, MOKET paccMaTPHBaTbCA KAaK KPHTHYeECKaA OOACTb 
COOTBETCTBHH ¢ pasBuTbIMu B. K. CemenyenKo (°) npemcTaBJIeHHAMH O TOK 
JICCTBEHHOCTH KPHTHYECKUX ABJICHHH MH (a30BbIX IIpeBpalleHHH BTOporo posta 

Bpipaxaio ruy6oky1io OarofapHocTs mpod. B. IB. TapacoBy 3a mpenuo- 
2KeHHe TeMbl HM PYKOBOACTBO paboTol, a TaKxKe aKa. B. A. Kapruny, npod 
Bb. A. Tlorankuny u moKTopy xumuyeckux uayk TI. JI. CmonumcKomy -3a. 06+ 
CYKMCHHE Pe3yJIbTATOB paOorHl. 


Hay yno-ncclenoBaTesbCKHM MHCTUTYT Hoctymuaio 
IWHHHOH TIpOMbILJIeHHOCTH 19 XII 1953 


LIMTHPOBAHHAS JIUNTEPATYPA 


1 C, M. Cxypa7Tos, Koan. xypu., 9,133 (1947). 2B. A..Kaprauun,T Cc. Mag 
KOB a, 2K@®X; 27, -1236 (1958). * 1. M: Baprenes, KT®, 22, 3, °426 .(1952m 
. Boonstra, Rub. Chem. and Techn., 24, 4, 845 (1951). * A.M. Anekcangapor, 
p. 4-H mw 2-H Kondepenuni 0 BbIcoKoMoseKys. coequn., M3q. AH CCCP, 1945) 
B. K, Cemenuenko, K®X, 26, 1337 (1952). | 


* OTH BeAHUMHA AA YNOPANOYeHHOFO KayyyKa MpeBOCXOLMT HMeIOUIMeCA B MHTepatype 
nanuble (*) Kak JIA CbIpOro Kay4yka, Tak H JIA BYAKaHU3aTa. 
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PHSHTECKAA XHMHA 


E. Ml. 3AKOULHKOBA 


NOJISYYECTb MOHOKPHCTAJLJIOB OJIOBA 
(ITpedcrasaexo axademuxom IT. A. Pe6uxdepom 28 XII 1953) 


IIpomecc MO3y4ecTH WIM MeWJIeHHOTO MlacTuyecKoro TeueHua pH Hanpsa- 
2KCHHAX, JleKallHX HWKe Mpelema TeKyYecTH MOHOKPHCTaIOB JIerKOMMaBKUX 
| MeTaJJIOB, UpeqcTapseT OobWOH MHTepec, Tak KaK Mpowecchl yupo- 
YHeEHHA WH OTAbIXa, COMPOBOMRAaloulMe TeveHHe TakKHX MOHOKPHCTaJJ0B, Mpo- 
TEKAIOT C 3AMETHOH CKOPOCTbIO yxKe IPH OOBIYHEIX Temnepatypax, Inacruue- 
cKOe TeYeHHe IPH HallpAxKeHHAX HH*Ke Npelema TekysecTu XxapakTepusyerca 
BbICOKHMH 3HaYeHHAMH KOSPDUUMEHTA YIPOUHeHHA; Mpollecc OTMbIxXa, 3aBu- 
CAILMH MpH MOCTOAHHOM TeMMepaType TOJIbKO OT BPeMeHH, KOMMeHCUpyer 
yaCTHYHO, 4 HHOra HW MOMHOCTbIO (B 3aBMCHMOCTH OT CKOpOCcTH TedeHuaA) 
yIIpOuHeHHe MeTasJIa, TAK YTO B3aMMHOe pasBUTHe OGOUX Mpoeccow ompere- 
JIAeT CKOPOCTb WlacTHyeckoh WedopMallun. 

B cpaBHUTeJIbHO HEMHOPOUMCJICHHBIX HCCJI€MOBaHHAX NOJ3yyecTH MeTaLJI- 
JIMUCCKUX MOHOKPHCTaJJIOB H3y4aJIMCcb, B OCHOBHOM, JBe CTaquu 3Toro Mpo- 
yyecca: HecTallMoHapHoe TeueHue C YMeHbIUMAaIOWleHCA CKOPOCTbIO, CBA3AaHHOe 
C pa3BHBaIOWJMMCA YIMpOUHeHHeM MeTaJJIa, H CTalMoHapHoe TeyeHve C Mo- 
CTOAHHOM CKOPOCTbIO, YCTaHOBHBIeeca B pesyJbTaTe KOMIeCHCalMH Hapa- 
cTarollero yYHpOUHeHHA OTABIXOM. BoJIbUIMHCTBO U3 MOJIYYeCHHbIX HaMU B aH- 
HOM HCCJIEIOBaHHH KPUBbIX MOJI3yYYeCTH MOHOKPHCTAJJIOB OJIOBa MpHHayie- 
OKUT HMCHHO K 3TOMY THITY, XOPOWO YROBJeETBOPAIOWNEMY YpaBHeHHIO MOJI3y- 
‘yecTH, IpeqmoweHHomy B. VM. Jiuxtmanom (!). Berancnenuble Hamu 3HayeHHA 
KOSMUMHEHTOB, BXOAAWIMX B 9TO ypaBHeHHve: ympouHeHua A = 60 KI’/MM?, 
BAsKOCTH  —=2-10!3 myas u oTabixa *=2,1 KI/MM?-4ac xopomo corva- 
CyIOTCA CO 3HAYeHHAMH, NPHBeeHHbIMH B yKa3aHHOw padote. Cilenyer oTme- 
‘TUTb, UTO BEIMUHHA ITUX KOSPPUUHeEHTOB He OCTACTCA MOCTOAHHOH, ‘a 3aBMCHT 
ot P: KoapulverThl ynpouwxeHua hk WM BASKOCTH 1 YMeCHbIMAIOTCA, a OTIHI- 
‘Xa % yBeJIMUMBaeTCa Cc BO3pacTaHHem P, 

Ha page MOHOKPHCTAaIOB OJIOBa B HaMX OMbITaX ObIIM MOMyYeHbI KPH- 
BbIe C ABHO BbIpPaKeHHOH TPeTbel CTaMNeh MON3y4eCTH: CKOPOCTh MO3yyeCTH 
pe3KO M 3HaUHTeIbHO Bospactasia (cM. puc. 1). OqHaKO yKa3aHHoe Bospa- 
CTaHHe CKOPOCTH He MpHBOAUNT K paspHlBy OOpasia, KaK 9TO HMeeT MeCTO 
-Y MOJIMKpHCTasIoB, a Yepes HeKOTOpoe BpeMaA At, MO Mepe ympouHeHua 
MeTaJla, CHOBa MepeXxOAHT B CTallMOHapHoe TeyeHve € NpexKHUM WIM Mado 
OTMMUAIOMMMCA 3HayeHHem cKOpocTu. Kpusple nou3syuectH mosoOHoro TuMAa 
HaOmMo0alucb PAROM aBTopoB (7) Ha MOHOKPHCTadaxX WHHKa HM 4@-JlaTyHH, 
TIpPHYeM MOABJeHHe TpeTbeH CTaqHu TeYeHUA OObIHO OObACHAIOCb M3HOCOM 
oOpasila WIM MeCTHBIM MOBBILICHHeM HallpsxKCHHA IPH yMeHbIIeHHH MOMlIa- 
aM MomepeyHoro ceyveHua (o6pa3soBpaHue welKku). Kak moKa3blBaloT Mpoctsle 
PacueThl, MOCeqHAA MpHYHHa He ABJIAeTCH CAMHCTBEHHOH, HM IPH MaJIbIxX Ha- 
IPAKeHHAX Ha OOpasuax He HaOMOMaeTCA OOpas0BaHUA WerKH. 

Boslee o6ulee OObACHeHHE BOSHHKHOBCHHA OOJIACTH YCKOPeHHOrO TeucHHA 
_B03MOXKHO, NOBUAMMOMY, Ip MpaBHJIbHOM y¥eTe COBMeCTHO MpOTeKalollHx 
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MIpoueccoOB yIPOUHeHHA HW OTAbIXa. OOslacTb yCKOpeHHOrO TeveHHA eer! 
jlach HaMM Ha O¥eHb MaAPKHX (y ~ 45°) uw COBepWIeHHbIX KPpHCTaJWIax, Jerk 
pacTAPHBaeMBIX B TocKyio JeHTy. KooddulnexT yipouHeHHA TaKUX Kp 
CTaJJIOB HeBbICOK. BpeMsa to, MpoTeKilee OT Ha¥asa MesbopMalluH JO MOMeHT) 
HacTyMJIeHHA yCKOpeHHoro TeyeHua, mpH P = const A U3y4eHHbIX KpucTa 
NOB MpHOM3HTeMbHO MocToAHHO. IIpu P = 128 T'/MM? sto Bpema paBAsnsOC} 
~30 uac. C pospacraHvemM HanpsxxeHun P BpeMaA to YMeHblllaeTcs. 

lipu nactuyeckoli mesbopMatluH KpucTa pasOuBaerca Ha OJIOKH, He 
CKOJIbKO HOBepHYTbIe€ OTHOCHTeJIbHO Apyr Apyra, U 3HauHTeIbHO yHpouHAeTCs 
axe pu Mawbix mlacTHueckux WepopmMauuax. IIpu orTqbixe BHYTPeHHHe 
HAMpAXKeHHA MOCTEMeHHO HCUC3AIOT BCEACTBHE TeMMOBOPO ABHXKCHHA ATOMOE 
pellenku, mpuyem stor mporecc mnpx P = const u 7 = const onpedemsetes: 
TOJIbKO BpeMeHeM. C BospactraHvem P KoadduuMeHT yMpouHeHuA A YMeHb» 
waencs, a CJIEOBaTebHO, YMeHbIlaeTCA H BPCMA OTAbIXa, T. €. BPCMA Ha- 
CTYIJICHHA YCKOpeHHOrO TeyeHHA. 


% 
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Puc.,1. P= 128 T/mm?, x = 47° Puc. 2. P= 128 T/mm?, y = 44° 


| 
Jlebopmupopanubie OOpasubl NOABepraMcb TiWlaTebHOMy MHIKpocKOMH- 
YeCKOMY HCCeOBaHH!o, NpH4eM Ha MOBEPXHOCTM KPHCTaJJIOB MpOCMaTpHBa 
JMCb M MauKH CKOJIbxKCHHA HW WBOMHUKH. OOpasubl, Ha KOTOPbIX Ha6JOLaJIOCh 
YCKOpeHHoe TeyeHHe, ObIIM JIMMICHbI JBOMHHKOB, TOra KaK JIMHHM CKOJIbxKe- 
HUA MpOCMaTpHBaJINCb OTYeTIMBO. TakHM OOpa3oM, OOuIbUIMe WeopMallwu B 
TpeTbeH CTaJMH OCYILECTBIAIOTCA MeXaHH3- 


“ MOM CKOJIbxKeHHA, KOTOPbIM, KaK H3BeCTHO, 
CBA3aH C OOJIbIIMMH TepeMellleHHAMH, 4eM 

0 CBHI Ip JBOMHUKOBAaHHH (3). 
ik : Uccieqopasoch TakxKe BJIMAHHe MOBepx- 
ale HOCTHO-AKTHBHBIX BelLeCTB Ha MOJ3y4eCcTb. 
MOHOKpucTa0B ooBa. I]. A. Pe6uuqepom 
0 i = rip ot! B. WU. JIluxtmanom (4, 5) B pane pa6or 


Tt 


ObLIO YCTaHOBJIEHO BJIMAHMe MOBepXHOCTHO- 
aKTHBHBIX JOOaBOK Ha RecsopMaluio MeTaJ- 
JMYECKHX MOHOKpHcTatos. B naumx onpi- 
TaX MOHOKPHCTal pa3pesamicd Ha 4YacTH: 
OHA MCIbITHIBAACh B HHAKTMBHOK Cpese — BO3LyxXe MIM UMCTOM Ba3sesNHO- 
BOM MacJle, BTOopad — B 0,2% pactBope oewHOBOM KUCTOTHI B UMCTOM Ba3e- 
JIMHOBOM MacsIe. CKopocTb MOJI3yYeCTH yBeIMYMBaach WIA pana oOdpa3lloB B 
4—10 pas, mpuyem no 80% see mepopmauun nagaer na mepBble 30— 
60 MHH., Mocde vero ycTaHaBIMBacTCH MeMIeHHOe TeyeHHe c mMoOcTOAHHO!I 
cKopoctbio. Hexoroppie o6pa3iibl HM B aKTHBHOH Cpeme WaJIM KpMBbIE novisy4e- 
CTH C TpeTbeH O6u1acTbIo TeyeHua (cM. puc. 2, KpwiBaa J cata B0,2% pac- 
TBOPe OJICHHOBOM KUCJIOTHI, a KpHBad 2—B Bosmyxe). 

Bpema to MO HacTynieHus ycKopeHHoro tTeueHns mpu P = 127 T/mm? 
cokpatlaerca Zo 10 yac., npwuem vu Bpema At ycKOpeHHoro TeyeHHsA yMeHb- 
WMaenca, CCH B Bostyxe At paBHaeTca 15—20 yac., To B pacTBpe ovlenHO- 
576 


Pac. 3. P= 103 Tjmam?, y = 53° 


oH KuCcIOTHH At = 10—30 cex. IIpw Menpiiem nanpsxennu = 
= 10,3 [/mm?) kpuBast yka3aHHoro Tuma BbIpaxena Goulee sapKo (cM. 
uc. 3). [na Hee to = 35 yac. uw At = 5 uac., MIpuyem Ha O6acTb ycKopeH- 
oro TeveHHA MpuxonuTca ~ 60% Bceeli MecbopmMannu oOpasiza. 

Takum 06pa3oM, pH NossyyecTH WIM MeVIeHHOM WWlacTHYeCKOM TeyeHHH 
[OHOKPHCTANJIOB OJOBa TIpH HalpxAxKeHHAX HWKe peketa TeKyyYecTH APKO 
BICTYMaeT BJIMAHHe MOBCPpXHOCTHO-aKTHBHBIX BeIIeCTB: pe3sKO yBesMuNBaeTCA 
KOPOCTb MOJI3y¥eCTH, MOHMKaeTcH KOIPdPNWHeEHT YNPOUHeHHA MeTasivia, 
MeHbllaeTCA BPeMA MO HACTYIMICHHA TeYeHHA C MOBbILICHHOM CKOPOCTHIO, 
. €. BDeEMA, B TCEUCHHE KOTOPOFO OTALIX MOJIHOCTbIO CHAMaeT YIPOUHeHHe Me- 
aa. 


BopouexKcCKHH JeCOXO3AHCTBEHHDbIA Nocrynuao 
HHCTHTYT 28 XII 1953 


LUMTHPOBAHHAS JIMNTEPATYPA 


1B. UM. Jinxtman, JAH, 72, Ne 6 (1950). 2 ©. SetHtTu, Pu3nKa Mmetannos, 
47. * B. OW. Ky3Henos, Pu3uKa TBepgoro tena, 2, Tomcx, 1944. 41). A. Pe- 
uuHgep, B. MW. Jiuxtman, JAH, 56, Ne7 (1947). * B. VW. Jiuxtman, E. Il. 3a- 
oumuKkosa, JAH, 66, Ne 4 (1949). 
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Jornagn Akagzemun Hayr CCCP 
1954. Tom XCV, N 3 


PHSHTECKAA XHMHA 


H. A, H3MAMJIOB u A. TF. BACHJIBEB 
K TEOPHH CTEKJIAHHOFO JJIEKTPODA 
(Tpedcrasrexo akademuxom A. H. ®pymkunoim 16 XII 1958) 


B pane paoor H. A. U3maiitopa u A. M. Anexcangposoii (!, 2) ycranos- 
JI€HO, ITO B CHJIbHO KHCJIbIX pacTBOpaxX NOTeHIHad CTeKIAHHOFO a/eKTpONa 
oOpaTHM MO OTHOWeHHIO K aHHOHaM. B To %e BpeMA HH OMHa U3 Cylte- 
CTBYIOWMX TeCOPHH CTeKIAHHOTO SIeKTPOMa He MOXKeT OObACHUTD eTO AHUOH- 
HoH d@yHkuun. B pa6orax H. A. Usmainoga c coTpymuuKamu (2) moKasaHo, 
yro teopua JJoa (*) He BbIqepxKUBaeT 9KCIEPpUMeHTabHOM mpoBepKu. Teo- 
PHA CTeKIAHHOrO auleKTpona B. II]. Huxompexoro (4), ocHopaHHaa Ha mpen- 
CTABJICHHAX O HOHHOM OOMeHEe, OODACHACT TOJIbKO KATHOHHY1O (YHKIMIO CTeK- 
JIAHHOTO aJIeKTpona. B padotre H. Il. Ucaxopoi (5), BrimmomHenHow B ma6o- 
patopuu Bb. I]. Huxompexoro, yKa3pipaeTcs, uTO «...B KHCIOH o6macTu pH 
NOTeHUMa CTEKIAHHOPO QeKTPOMa ONpeyedaeTcA polleccamMu He WOHHO- 
OOMCHHBIMH, a, BO3MO2KHO; aCOpOIHOHHEIMH...». JlevcTBUTeIbHO, Ipemnoso- 
2KeHve 06 aAHHOHHOM OOMEHE TIPHXOAUT B MNpOTHBOpeave CO CJIORKUBINHMUCH 
TIpelcTaBJICHHAMH, COrlacHO KOTOPbIM OTPHILaTeJIbHbIe HOHBI B CTeKJe CBA3a- 
HbI Mexky co6ok. B To xe BpeMaA MpemcTaBJeHHa 06 amCOpONHOHHOM WJIn 
MeMOpaHHOM Me€XaHv3Me BOSHHKHOBCHHA AHMOHHOUK (YHKUHM CBASAHbI C.Mmped- 
TIOJIOWKeHHEM O06 OMHOBPeCMeCHHOM, BHEAPeCHHN KATHOHOB WH AHHOHOB B MOBepx- 
HHOCTHBIM CJIOH CTCKJIAHHOPO 3JIeEKTpORa. 

- Mobr npoBomusau HenocpesCTBeHHOe KOJINUeECTBeEHHOe ONpesedenne copomun 
WOHOB B IOBePXHOCTH CTeKIAHHOrO aJleKTpoza. II]poBeqenHoe uccJleqoBanue 
WOKa3bIBaeT MIPAMYIO 3ABMCHMOCTb BeJIMUMHEI KMCIbIX OLWJMOOK OT KOMYeCTBA 
COPOUPOBaHHbIX CTCKJIOM AHHOHOB B KACO OOacTH H IpAMY!O 3aBHCHMOCTb 
BENHUYHHbI ULeIOUHbIX OWIMGOOK OT KOJIMUCCTBA COPOMPOBaHHbIX CTCKJIOM Ka- 
THOUOB B WLeOUHOH OOnacTH. B To *Ke BpeMA YCTaHOBJIeHO, UO KaTMOHBI He 
copO6upyloTes B KHCJIOM O6acTH, a aHHOHbI He COpOupyloTCA B IlesOTHOH 
o6sacTu. IlomyyeHHbie HaMH JaHHble 3aCcTaBIAIOT OTKa3aTbCA OT TOMbITOK 
OObACHCHHA AHHOHHOM (byHKIMH Ha OCHOBe afCOpOMMOHHBIX H MeMOPaHHbIx 
npewcTaBJeHHun. 

-B wacrosmem cCooOuleHuH MpHBOAMTCA XHMHMYeCKaA TeOpuA CTeKIAHHOTO 
QNeKTpOLa, C EMMHOH TOUKH .3peHHaA OObACHAIOULaA eTO KATHOHHYIO HW aHHOH- 
Hy10 dbyuKuuto. B ocHope TeopuH JexKUT MpescTaBseHue 06 amorepHocTu 
COeCMHHCHHH KPpeMHUA, OOpa3yIOUIMx MOBepXHOCTHYIO IvIeHKy CTeK/AHHOTO 
2NeKTPOMa. 

B mponecce MOfroTOBKH CTeKAHHOrO 9uIeKTpOfa K paboTe — BEIMayuBa- 
HUM ero — OOpasyercaA OCOGbIii MOBePXHOCTHHI COM, B KOTOPOM HOHBbI HarT- 


<u 08 


Huskue 3Ha4UeCHHA KOHCTAHT LHCCOMMaWMH KPeMHEBbIX KMCJIOT YKa3bIBalc 
Ha TO, YTO IIpH cpeqHHX 3Ha¥eHHAX PH OOMeH MOHOB BOAOPOMa U3 MOBeps 
HOCTH CTCKIAHHOFO 3/ICKTPOMa Ha KaTHOHbI 3 pacTBOpa He OyjeT OCyULeCi 
BaaTbces. IlopepXHOCTHBI COM CTeKIa IpaKTHYeCKU HallesO 3aMOJIHeH HOHE 
MH BOMOpOLa, H CTeCKIAHHBIM SeKTPOL (yHKUMOHUpPyeT TOJbKO B KayecT 
oOpaTHMoro BOAOpOAHOrO dIeKTpoOMa. 

IB wleOuHbIX paCTBOpaX BO3HHKAIOT IeJIOUHbIe OWIMOKH, CBASAHHBIC 
IIpOTeKaHHeM B MOBEPXHOCTH CTeKJla XHMHYCCKHX Peak THNAa 


= Si =OH + Nat + OH“ = = Si— ONa + H,O. (i 


B cuuibHO ULeNOUHBIX pacTBopax paBHopecue (1) caBHraeTca IpakTu4 
CKH Hallesio BupaBo. B 3ToM Cilyyae MOBeEPXHOCTb CTeKJIAHHOTO IJICKTPORe 
MOMHOCTbIO 3allOJIHeHa HOHAMU HaTpuA, WU CTeCKJIAHHbIN QeKTPpO MmpHoop 
TaeT (pyHKIWI0 KaTHOHHOrO dJleKkTpowa. M310xKeHHble MpekCTaBJICHHA He MPO: 
Tupopeyat teopuu Bb. I. Huxompexoro (*). 

Kucuble OMIMOKH CTCKJIAHHOPO SJIeKTpOMa MOryT ObITb OObACHEHI MOL06' 
HOM 2Ke peakMel, eCIM MpeqNOOXKUTb, YTO rpyrnbl THNa == Si — OH mpo) 
ABJIAIOT AMOTeEPHBIC CBOHCTBA: 

= $i OH. Ht Cl = Si Cle AO: Q) 


IIpu mpakTuyeckH MOJHOM 3allOJIHeHHH TMOBepXHOCTH CTeKJla HOHaM 
XJOpa WIH APYPHMU aHHOHAMH (CHJIbHO KHCJlad OOIaCTh) CTeKJIAHHBIH SIeK+ 
TPO mpuo6peraerT (PyHKUMIO adHOHHOrO 9eKTpoma. IIpu sToM peakuHA (2)) 
MOXKeT pacCMaTPHBaTbCA KaK OOMe€H AHHOHOB U3 pacTBopa Ha rpynnp OH? 
B CTeKJIe. 

VspecTuHo, uTo aM@oTepHble CBOHCTBa KPeCMHEBbIX KHCJIOT OOLIUHO He TIpO4 
ABIAIOTCH. OHaKO MpOH3BOLHbIe OpTO-KPeCMHeBOH  KHCJIOTbI — JIeHKOM 
SiH(OH)3 u cuamKon SiH,(OH)s, kak ykaspipaer JJ. UW. Mengesees (°), 
ye He HMEIOT KACJIOTHBIX CBOHCTB. XOTA BOUPOC O BOSMO2XKHOCTH TIpOABE 
HHA OCHOBHBIX PYHKUMHM y Coe_MHeEHHH KPeMHHA B MOBeEPXHOCTHOH MVJIeHKe 
cTeKJIa He H3y4eH, CAMO TOJIOMKeHHE KPEMHHA B TepHOAMYeCKOH cucTeMe SNe 
MCHTOB yKaSbIBaeT Ha TaKYIO BOSMOX%KHOCTb: aM@OTeEpHble CBOKCTBA OuIMKAal- 
WMX aHaslOrOB KPeMHHA O4eHb XOpOUIO BbIpaxkenbl. Bowee Toro, paOor 


H. A. Ulnaosa c coTpyquuKamu (7) TpaAMO yKa3bIBaloT Ha CYLLeCTBOBaHHe 
= C—OH 


OCHOBHBIX (pyHKUMii Y MOBEPXHOCTHDIX COeAMHEHM Tuna _ | on? COPasyi0- 


ULHXCA TPH CnelWasbHOH OOpa6oTKe yrvieH. OHH NpOABJAIOTCH IPH B3aHMO- 
JeHCTBUM C KHCJIOTaMH, HampHMep c HCI: 


= C— OH + Ht+ Chr = =C—Cl+ H,0O. 


Tem OoOulee BO3MOXKHOH KaxkeTCA HaM peakuua (2). 

BelBoOd ypaBHeHHA, CBASHIBaIOMeroO NOTeCHWMA CTCKAAHHOFO IAeKTPOMe 
B KHCJOH OONACTH C AKTHBHOCTbIO BOLOPOHbIX HOHOB HW AHHOHOB, MOXKE 
ObITb IIpOH3BeEeH Ha OCHOBE paCCMOTpPeHHA PpaBHOBeCHOrO pacnpemenenus 
AHHOHOB Mey CTCKAAHHOH a3s0H HM pacTBOpOM. OTOT BEIBOR BHOMHE 
aHaIOrM4eH BEIBOAY ypaBHeHHA JIA NOTeHWMAIa CTCKIAHHOTO 9Ie€KTPONé 
B Weo“HOH OOnacTu, npousBeneHHomy DB. II. Huxoapcxum (*). 

YCAOBHEM PpaBHOBCCHA ABJIACTCA PaBCHCTBO 3JICEKTPOXMMMUECKAX NO: 
TCHUMaOB AHMOHOB B pacTBOpe B CTeKAAHHON dase: 


p 


of one SGT cre (4; 
rye p’ MW pf — 3ICKTPOXMMHYeECKHE NOTCHWMAIbI, COOTBETCTBCHHO, B CTeK IE 
M B pacTBope. 
Beoga B (4) p= p— Fo vw p=p?+ RT Ina, nonyuu: 
0’ 0 , fe , 
MOH =~ VOH L RT in COiaars Yor — Yer RT | bo by 
F P Loy- an FE . 16 


B= — b= 
580 


rky aa 
Ger Aori- Ne 7 
OE me eTHIRT = Ky, (6) 
“on- @er- 
ne E — ucKoMoe 3Ha4ueHHe CKaUKa NOTeHIMaa Harpanule pasqera noBpepx- 
ia s SAN , : , - 
OCTL peer STERTPONA pacTBop; Lp° = Mone — Pon — Per PO 
nO = BOE — Poe — Pe + ty; XK, — KOHCTaHTa HOHHOTO OOMeHa aHHOHOB 
KHCJOH OOacTH. 
[Ipeqnosarad NOCTOAHCTBO CYMMBI aKTHBHOCTeli N 1A HOHOB B CTEK- 
AHHOK chase (*), Haliqem: 
r , yr , / J 
Agy- + Ay-=N, oTKyaa Ay, = N— ag. (7) 
y 2 
Tlonctapasa B BbIPaxkeHUe K, (6) suauenue a5, u3 (7), pemtaa Bprpa- 
eHve (6) OTHOCHTeIBHO QQ, WH NOACTABAAA NOAyueHHOe 3HAayeHHe B Mpa- 
yiO 4aCTb ypaBHeHusa (5), MOTyY4YHM OKOHUATebHO: 


s RT 
Pek, In (@on- + Ka cr), (8) 
n/ ) ” r 
A Yo ey + RT in K,N 
le Ey _ F : 


M3 ypapuenna (8) caeqyeT, YTO B KHCJIbIX pacTBopax, rae Trpynnpr 
ma ==Si — OH HauuHaioT MpOABAATb OCHOBHY1O (PyHKUMIO, Ha NOTeHIMAT 
°CKIAHHOTO JJCKTPORa OKa3bIBaeT BJIMAHHE AKTHBHOCTb HOHOB BOOpORa 
-@HHOHOB. 

B cuabyHo Kucoh oOmacTu don <<Kadci-, WU CTCKAAHHEIA IeEKTPON 
IMOOpeTaeT NOMHYIO AHHOHHYIO PyHKUMI: 


| = Eo = ae In aGi=; (9) 


P a RT 
te Ey = Ey — “In Ka. 

8B orcytcrsue come, HampumMep B pacTBopax HCl, rae dcr ays, 
papHenue (9) mpuMeT BH: 


JR 
je $= RT-2,3/F. 


B cua60-KuCAbIX HM HeHTpabHbIX pacTBOpax QAon-->Kadcr, WM CTeK- 
AHHbIA BNCKTPOL mpuoOpetaeT *yHKUHIO BOAOPOMHOFO YACKTpOMA: 


Jeet: 


= Ina, = £, + 9 pH, (10) 


E=E,+ “ina, = £,—%pH, (11) 


* hd 
Lo = £, = In Kw; Kw — MOHHOe TpousBeMeHue BODHI. 


_ Cpapuenve ypapuenuit (10) u (11) noKaspiBaet, uTo B KuCAOH OOMacTH 
WIMOpOBOUHAA KpHBad LOJDKHa NpOXOAMTb Yepes MAHAMYM B KOOp/MHa- 
ix E=f (pH), uro HaxoquTca B NOAHOM COOTBeETCTBHM C 3KCIepHMeH- 


ym (*). 
OueBu HO, uTO NOOKeHHe MHHMMYMa OyeT HaOJIOAATECA pH 
ie 
Ao K,=%y = ae z (12) 
Bsoga B (12) a. 4@,,, NOoTyuuM 
Key 
Ka = og HOM pKa = pRKw — 2 (pH) min. (13) 
H 2 


Ypaspuenne (13) n0sBomAeT BEIUMCIATA KOHCTAHTbI OOMCHA AHHOHOB B 
ICMOH OOMACTH H3 DICKTPOXHMMYCCKUX LaNHbIX. Tak HanpuMep, KasMOpo- 
YHA KPWBad CTCKMAHHOFO aeKTpona us cTeKa IO3a B BOAHDIX pac- 
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tBopax HCl mpoxoguT uepe3 muHumMym upu pH = —0,2 (8). Orciona, me 
dopmyate (13), KoHcTaHTa OOMeHa Ka = 4,0-10°%°, Koncranta 06MeHa HoHO} 
HaTPHA, BbIYMCCHHAaA @aHaCrH4HbIM NyTem (7), B pactBopax NaOH gas 
ctekaa IO3a coctapaset K =6,3- 10733. 

ConoctapjeHue BEIpaxkenua (8) C aHaOrH4HBIM BBIpaxKeHHeEM MpocTol 
teopuu Bb. I]. Huxoapcxoro (*) aan wemouHoh oOaacTu 


E=£,+ =F in(a,. + Kays) (14 


NOKasbiBaeT, YTO KaNMOPOBOUHAA KPHBaA CTCKAAHHOTO 3IeCKTpOMa MOMKH: 
UMe€Tb BH, MpeACTAaBJeHHBIH Ha puc. 1, uTO xopoulo corsacyeTca « 
S9KCHECPHMCHTAIbHBIMH WaHHbImMu (”). Ypas: 
HeHHe (8) XapakTepuH3yeT NOTeHIMa B OO: 
nmactax J, 2u 3, ypapHenue (14)—B o6.a: 
ctax 3, 4u 5 (puc. 1). | 

Bpemenne CnemvabHEIx Koaddunner 
a a OObeCHHUTb ypaBHeHuA (14 
u (8 | 


1053 
mn Max E= a y+ + 1077 [Eo =f o Ig (a Ht “hs Kana) 7 


pi —- | 

Puc. 1. SapucumMocTb moTeHWHala Qy+ ke 4 
CTCKIAHHOrO aeKTpona oT pH_, a. ene Oe Te dig (a cr ae , (15 
rae K,=K,/K, 2 EL =E, feree 


B orcytcrBue cove, Koraa A,,, a, (KUCcAbIe pacTBOpbl) H Ay,, Ap on 
(meOUHBIe pacTBOpHl); ypaBHeHue (15) npHHuMaeT BULL: 


10 
Bo aa e107 | £0 + Pe ( Ht erie 
y+ f i a 
T ayy + 107? E eae Ce a ay ; . (16) 


ye K,= 
Vaio (15) 1 (16) xapakTepu3yioT 3aBHCHMOCTb. NOTeHWMAaIa CTE; 
JIAHHOTO 91eKTpOAa oT PH aaa mAOO0ro ero 3HayeHUA. | 


XapbKOBCKHK POCYAapCTBeHHbIM YHUBEPCHTeT Iloctynuao 
um. A. M. Toppxoro 15 XII 1953 
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/Jlokaagn Akagemun Hayrx CCCP 
1954. Tom XCV, N 3 


PHSHTECKAA XHMHA 
M. B. KO3JIOB u E. &. PYCCKOBA 


JIMAHHE HASKOMOJIEKYJIAPHbIX BELLECTB HA LE®OPMALLHIO 
HUTPOWLEJJIIOJIO3bI B LIMPOKOM HHTEPBAJIE TEMMEPATYP 


(ITpedcraszexo axademukom IT, A. Pe6uxdepom 13 I 1954) 


Hszecruo, 47o JIA IpHLaHHA MOJMMepaM MOBBIIMeHHbIX yIIpPyrux CBoOlcTB 
pM OObIUHbIX H HU3KUX TeMMepaTypax HIM MIA NOHMKeHUA TeMMepaTypHoro 
HTepBaJla Tepexowa MOMMepa H3 CTeKIOOOpa3HOrO H6O BbICOKOSacTHYe- 
KOTO COCTOAHHA B BASKO-TeKy4ee HCHOJb3yeTCA METOL BBEeCHHA B TOMMe- 
bl HHMSKOMOJICKYJIAPHbIX BellecTB (lacTHduKaTopos) ('). 

IIpencTaBal0 HHTepec H3YYHTb BAMAHHe 9THX HHSKOMOJICKYJAPHBIX IpH- 

oe BBeMCHHBIX B YMCTOM BUe B HUTPOLMeOTO3y, Ha ee WetopmMalluto B 
IMpOKOM HHTepBawle TeMMepartyp. 
Jia HCCIeLOBAHHA ObIJI WCMOb30BaH MPOMbILIVJIeHHbIM O6pasel HUTpO- 
00s c comepwaHuem a3s0ta 11,8%, cpeqHHM MOJIeKYJISPHbIM BeCOM 
15000 u creneHbio nomwHMepu3sanuun 437. B Ka4ecTBe HH3KOMOJIeKYJIAPHBbIX 
ees BBOJUMBIX B HUTPOLeIIONO3Y, ObIIM B3ATbI: KaMopa, MHSTHI- U 
(HOyTuIdtTalathl, Tpupenusmochat, 6yTusicTeapaT HW KacTopoBoe macJio. Onn 
SBONHINCh B HUTPOLeJWIIONO3Y B OTAeJIbHbIX cyyaax oT 0,015 no 2,0 mom. 
{a MOJIb 3BeHa HHTPOMeIOO3SHOH MOJeKyJbI. J]Ia MOCTHKeHHA PaBHOMep- 
ioro pacipeweteHia MlacTudpukaTopa B HUTPOLeON03e ero pacTBOpsAJH — 
3 HHEPTHOM [10 OTHOIICHHIO K HUTPOMeWIIO03e MeTHIeHXOpuye. PaccunTaH- 
10€ KOJIMYeCTBO pacTBOPeHHOrTO [lacTHUKaTOpa BBOLHIOCh B TUaTeJIbHC 
3bICVINCHHYIO HAaBeCKY HUHTPOLeJVIOJIO3bI, BCe€ XOPOIO MepeMelIMBasOCb, U 
“MeCb 6BBIJepxKMBallacb B 9KCHKaTOpe MWA YavleHHA MeTHJIeCHXOpusa. 
OcTaTKH TociewHero yalanucb pu cyliKe B BakyyMe. Ilocae aTorO cMeCb ~ 
WTIPeCCOBbIBAach B TaOJeTKH MpH MaBseHun B 20 KI’/cm? u Temmepary- 
9e 90°. 

Mexauuyeckoe nopemeHue YACTOK U TMuacTupHUNpOBaHHOKM HUTPOMeJ0- 
MO3bl U3y4aIOCcb B 3aBHMCHMOCTH OT TeMIlepaTypbl TIpH MOMOUIM armapata 
A nexcanpospa —Taesa, mogqpo6uo onucanuoro 10, C. Jlasypxunpim (?). Mc- 
cMIELYeMbIi OOpasel, HHTPOLMeMMOIO3bI B Bue TaGJeTKH WHaMeTpom 15 MM 
HU TOJIMMHOH He Goslee 5 MM C BBECHHbIM B HELO OlIpeeJIeEHHbIM KOJIM4eCTBOM 
HU3KOMOJICKYJIAPHOTO BelecTBa AeopMupoBaJcA MeHcTBylomleH Ha OOpasel, 
cuol, u3MeHaBluelica oT 85 no 1785 [ c nocroauHom uactoroh 100 Kome6a- 
HHH B MHHYTy. OOpaseu, HaxOMMJICH BO BPeEMA SKCICPHMEHTAa NOM WecTBHeM 
Beca UITOKa M peccopbl, paBHoro 895 r, OcTaulbHad 4YacTb Harpy3kH HMeJa 
TepHowquuecKui XapakTep UH JeHCTBOBaJIa TObKO BO BpeMA CaMOro H3Mepe- 
HHA, WIuBUeroca oKOTO 1—2 muH. TemmepaTypa BO BpeMA SKCIIepHMeHTa 
MeHslach oT 20 mo 140—150°. 

TlonyyeHHble 9KCMepuMeHTaJIbHble MaHHble HaHOCHMCb Ha rpaduku, Ko- 
popble XapaKTepH30BaJIM OTHOCHTeJIbHyI0 LeopMallulo D maactupunnpoBan- 
HOM HUTPOLeWHOOSbI B 3aBHCHMOCTH OT TemMepaTypH! f°, Ha Kaxom rpa- 
duke (cm, puc. l—4) mpemcraBmeno CeMeHCTBO KPHBBIX 3aBHCHMOCTH 1e- 
tbopMallHH OT TeMMepaTyph! AIA FHCTOH HATPOMeMONO3bI UM HUTPOUCIIOO- 
3bl, WacTHPUUMPOBAHHO pa3sHYHbIMH KONMYeCTBAMH HUSKOMOJICKYJAPHOTO 
BelilecTBa. 
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PaccMoTpeHve IMNOJIYYeHHbIX SKCIeCPHMeHTaJIbHbIX JaHHbIxX OKa3bIBaeT, 
‘“YTO HH3KOMOJICKYJIAPHble BeIeCTBa, BBOJHMbIC B HUTPOLEJWIIOO3y, BbISbI- 
BaloOT pa3JIMYHOe MeXaHHYecKkoe MOBemeHHe Supa WeMOMO3bI B WIHPOKOM 
MHTepBasie Temiepatyp. OHH u3 HHX (Kamdopa, WHMeTHITalaT), pas6aB- 
JI CHCTEMY H TeM CaMBIM CHW2KAA BASKOCTb B Pe3yJIbTaTe OCMaOJeHUA MeK- 
MOJICKYJIAPHbIX CBAZeH WeneH HHTPOMeUOOsbI, NepeaBuraioT Temiepatyp- 
HbIit HHTeEPBaJ Mepexosa CHCTEMbI H3 CTeK- 
JlooOpa3Horo B BASKO-TeKy4ee COCTOAHHE E 
OOJlacTb 6oulee HH3KHX Temmepatyp. IIpu- 
MepOM TaKOrO BJIMSHHH HH3KOMOJIeKy- 
JIMPHbIX BeleCcTB Ha jeq:opMallHio HUT-- 
pOleOO3bl B WHpOKOM HUHTepBa 
TemMlepaTyp CJyKUT KaM@opa, Kak 9TO 
culelyeT u3 puc. 1. B To xe BpeMA Cama: 
HUTPOUeJVIOO3a B HMHTepBasie TeMMepa- 
typ oT 20 no 140° HaxomuTcA B cTeKJIO-, 
O6pasHOM COCTOAHHH, MOKa3bIBad HesHa-| 
YMTeIbHy!IO Medopmauuio (0,11—0,12%) | 
OT WelicTBHA 3aaHHbIX ycuuuit. TaKoe} 
BJIMAHHe HH3KOMOJICKYJIAPHbIX MmpuMeceii| 
XapakTepH3yeT COOCTBeEHHO ‘tacrac ae 
WHIO MOJIMMepa, a MOBeeHHe CaMOl HUT-- 
POLeOOSbI WOKa3blBaeT WIA aHHOro} 
Puc. 1. Hutpoueasono3sa —kamopa. MOJI€KyJIAPHOro Beca MpoLyKTa HanOouee} 
Cogepxkanne Kamopbl B MOJAX HA >KeECTKYIO KOH(*UrypalMio ee Wee, Kak! 
MOJIb 3B€HA HHTPOWMeJIONIOSHOH MOJIC- 3T0 6bWIO paccmMoTpeHo HaMu panee (3).| 


: —0; 2—0,25; 3—0,50; 
yoke cee lage 6. 1'50: 7 —- 3,00 JIpyrue u3 Hu3KOMONeKYIApHBIX = 


0 40 G0 120° 


ulecTB (AHOyTHIpTaiaT, Tpucdexnusdoc- 
(aT) He TOJIbKO NepeyBuraioT B OOJIaCTb OO/Iee HASKUX TemMNepaTyp TemMmepa- 
TYPHbIi HHTepBadl Mepexowa MoMMepa U3 CTeKMOOOpasHoro B BA3KO-TeKyuee 
COCTOAHHe, HO H B OMNpeeveHHBIX Mpewelax TeMNeparyp MpH ocTwxKeHHHA 
‘ONpeeIeCHHOH KOHUCHTpalWH HH3KOMOJIe- | 
KYJIAPHOTO BeWLeCTBa CMHOCOOCTBYIOT BO3HHK- 
HOBeCHHIO BbICOKOSIACTHYeCKOrO COCTOAHHA 
HUTpoewuON03b. [IpHMepoM Takoro BJIMA- 
HUA HMSKOMOJICKYJIAPHbIX BeWeCTB Ha Je- 
(POpMalHiIO HATPOLEMVUOJIO3bI CLYKUT WHOy- 
THIPTalaT, Kak 9TO CuleyeT H3 puc. 2. Takue 
HH3KOMOJICKYJIAPHble IpHMecH XapakTepH3y- 
lOT He TOJIbKO IWlacTHpUuUMpylollee MeucTBue 
Ha HHTpOLeOO3y, HO HM CMATYAIOT 2*KecrT- 
KOCTb lee WH TCM CaMbIM BBI3bIBaIOT 9J1a- 
CTHPULAPYIOMLUH 9bdekT. Oco6eHHO Hara d- 
HO 9TO BHAHO H3 KpHBoH 4 Ha puc. 2 (pH 
BBeAeHHH B HUTpOLeOoO3y 0,75 Moa WH- 
OyTHIpTalata Ha MOJIb 3BeHa HUTPOMeJIIO- 0 40 80 120° 
JIO3HOH wenn). 

Hakouell, TpeTba rpyima HusKoMoveKky- Puc. 2.  Hurporesmoaosa — au- 
JAPHBIX BeLLeCTB (KaCTOPOBOe Macao, SyTHAI- Pee heat iid EAE 
cTeapaT) He BbI3bIBaIOT KaKOro-JIM60 mlacTu- HUTPOIerIOIOsHOH renee ie 
uuupyioulero WIM 9aulacTudulMpyioulero §=2—0,25; 3—0,50;  ~4—0,75; 
apekta B HUTpOMeO03e, OuH B IMpo- 5 — 1,00 
KOM HHTepBaJle TeMMepaTyp He H3MCHAIOT 
cTeKIOOOPpasHOrO COCTOAHHA HUTPOUeWMNONOSHI aHHOil crenenu movMMe- 
pusauuu, KaK 93TO cienyeT us. puc. 3 u 4, Opgnako, . paccmorpenue 
KPHBBIX Ha’ STHX PHCYHKaX MNOKa3bIBaeT, 4TO TaKHe HUSKOMOJIeKYJIAp- 
ble BeUeCTBA U3MCHAIOT MeXaHWYeCKOe NOBEACHHeE HUTPOMeWIIONOSbI 
TEM, TO MNOBbIMAIOT yipyrue cBOlCTBa MpOkykTa, HaxomAlleroca B 
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|cTeK00OpasHoM cocrosHuH. ITloppiueHHe ynpyrax cBolicrs sacTreKaoRan- 
‘Horo MoMMepa MoxeT ObITb OObACHCHO H3Me€HeHHeM TWIOTHOCTH yria- 
KOBKH Ilenel B CMeCH TO CpaBHeHHIO ¢ MVIOTHOCTHIO yuaKOBKH MOJI€KyJ B 
YMCTOH HUTpowedo0se (CM. KpuBylo / No cpaBHeHMio ¢ OCTaNbHBIMM KpH- 
BbIMM Ha puc. 3 u 4). Takum O6pa3om, x, 

BBeMeHHe B MOJIMMep TakHX HeCOBMe- ? 

SULAIOIWMXCA C HHTPOMWeNONO30H HH3- 
/KOMOJICKYJIAPHBIX BeCULCCTB, KaKOBbi- 
IMU SBJIAIOTCA KacTOpOBoOe MacJo, 6y- 


THICTeapaT MU Ap., MPHBOAUT K MOBBILIe- 
HHIO COOCTBeHHBIX YIIpyrHX CBOLCTB 
MaTepHawla B pe3yJIbTaTe paspbIXJIeHNA 
\yMaKOBKH MOVJICKyJI BbICOKOMOJIMMepHo- 
Yo BelllecTBa B cMecu. H3BecTHoe xe 
B TeXHHKe ABJeHHe MiacTrHdukaunn 


0 40 80 


Puc. 3. Hurpomesio103a — KactopoBoe 

Maco. CojepxkaHve KacTOpoBoro MacuJla 

B MOJAX Ha MOJb 3B€HA HHTPOLMeJIIONO3-- 

HOH MOJeKyabi: J — 0; 2 — 0,015; 3 — 0,25; 
4—0),75 


\HUTPOLCJIIOJIOSbI KACTOPOBbIM MaCJIOM 
|B MIpHcyTCTBHH PACTBOPHTeNeH HUTPOUeMOOSb! OOYCOBIUBAeTCA TaCTH- 
)PuUNpyioulMM elicTBHem pacTBOpHTedeli, yep2xXHBAeCMBIX KaCTOPOBbIM Mac- 
)JIOM, KaAK 3TO HMeeT MeCTO, HaNpuMep, pH NaacTuduKalMn rugpaTmestio- 
)NO3HBIX TIWeHOK (Welopana) TIMWepHHOM c BOZOK, pH KOTOpOH maacTHu- 
/DUWMPYIOUINM BELICCTBOM ABJIACTCA JIMUIb BOA, YCpxKHBAeMa PIMIepHHOM. 
| Ilomyuenuple skcNepHMeHTaJIbHbIe MaHHble MOKa3bIBalOT, YTO BIMAHHE 
HU3KOMOJICKYAPHbIX BELLECTB (Ila- 
% CTHUKaTOpOB) Ha MecopmMarHio 
HUTPOWeIOJIO3bI B IWHpPOKOM HH- 
TepBasle TeMiepaTyp MUpHBOAUT K 
pa3JIMUHOMy Me@XaHHUeCKOMy MOBe- 
J[eHWIO TOJMMepa, YTO OOYyCJIOBUJIe- 
° HO pa3JIMYHbIMM Me€XaHH3MaMH SABJIe- 
Hua MaacTudukaunn. Jaa Hu3KOMO- 
JICKYJIAPHbIX BEULECTB, COBMECTHMBIX 
C HUTPOMeJJIIOO30N, XAPAKTEPHO UX 
WulacTupuuMpytrolliee WIM IacTUpu- 
uupyrollee WelicTBHe, T. €. TOJIbKO 


0 40) 60 120 


Puc. 4. Hutrponerso103a — OyTHICTeapar. 
(\Conep»xxaHue OyTHcTeapata B MOJAX Ha MOJIb 
'8BeHa HUTPOMeIIIONO3HOH MOJeKyab: J — 0; 
2—0,015; 8— 0,25; 4—0,75 


! 


CHUKeHHe BASKOCTH CHCTeEMBI B pe- 
3YIbTaTe OCaOJICHHA Me2XKMOVJICKYJIAPHBIX CBAZEH B MOWMMepe (MlacTuduKa- 
WMA) WH Ke MOBbIMeHHe THOKOCTH Were MowMMepa, OGycOBMeHHOe CHH- 


Prone SHEpreTHyecKkOrO YyPOBHA MOTeHIHaIbHOMO Oapbepa TO MectTy 
CBA3H OTCJIbHbIX TPYNM 3BeHbeB, YTO BeseT K BOSHUKHOBeCHHIO B oMmpese- 
JIGCHHBIX TeMIMepaTYPHbIX WMHTepBalaxX BbICOKOITACTHYeCKOTO COCTOAHHA HU- 
ITPOUeNUONO3b «(sJactupuKkauua). IlomyueHHpre SKCIepHMeHTaJIbHbIe jaH- 
Hble TOATBepxKaroT BHIBOADI B. A. Kapruua u IT. JI. Caonumexoro (*) B pas- 
BUTOM UMM TeOpHH MeXaHHYeCKUX CBOMCTB MOJIMMePOB IfpH MOMOLIM MOJ(eJIH 
umuelinoii MOJI€KYJIbIl, OCHOBAaHHOH H@ COBPeMCHHbIX MpeCTABJICHHAX 0 
‘CTPOeCHHH MONHMepos. VkasaHHble aBTOPL! MpeMIOKUIM [Ba MeXaHW3Ma 3a- 
cTeKJIOBAHHA WOJMMepa. OWH U3 HUX CBA3AH C YBeJIMYCHHeM BASKOCTU 
MOMMepa IpW MOHWKeHHM TeMMepaTypbl, a Mpyro —c peskuM ysBeunye- 
HMeCM XXCCTKOCTH WeMHOM MOJeKyJIbI pH oxJiaxeHuu. Haawune pByxX Me- 
‘X@HH3MOB 3aCTCKJIOBaHHA UMeeT CBOUM CJIeCTBHeM, 10 MHC€HMIO YKa3aHHbIxX 
ABTOpOB, Ba pasJIMYHbIX MexXaHH3Ma IacTupuKkaynn. OMH MexaHH3M Ta- 
CTHPUKAUMH CBASaH C YMeHbINeHHeM BAZKOCTH MOJMMepa, YTO MOHMKACT 
TeMMlepatypbl CTeKJOBAHHA UW TMepexofa ero B BA3KO-TekyyYee cocTosHue 
(coOcTBeHHO mwacTudukaiua momwmMepa). J[pyrou mexanusm mutactTuduKa- 
Mu CBA8AH C H3MCHCHHEM XKeCTKOCTH MOJIeKYJ M lO CyllecTBy OMmpeeAeT 
HOABIICHHe WIM pa3BUTHe BbICOKOSaCTHYCCKHX CBOHCTB MaTepHaJia (dJ1a- 
cTHpuKauUA WoduMepa). 

Tid HUSKOMOJICKYIAPHBIX %Ke BeLLeCCTB, HECOBMCCTHMBIX C IOJIMMepOM, 
XapakTepHo yBeJIM4eHHe COOCTBCHHO-yIPyrux CBOHCTB MaTepHadla, UTO CBsI- 
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11 WAH, rv. 95, Ne 38 


3aHO, KaK YKa3bIBaJlIOCb BbIIle, C YMeCHbIWeHHeM IWIOTHOCTH YilaKOBKu mene 


B CMe€CH NoMMepa c Takoro pola MulacTupuKaTopamu. Takoli ciyaa mvia-| 
cTM@uKaluH MMeeT OONbUIee 3HaYeHHe MPH MpaKTHYeCKOM MCIIOJIb3OBaHHM) 
XKCCTKUX IOJIMMePOB, KOTOPble MO YCJIOBHAM SKCIyaTalun usqeMMu U3 HUX 
WOJKHbI HaXOAWTbCA B CTeKIOOOPpasHOM COCTOAHHH. 


BcecorsHblt Hay 4HO-HCCeNOBaTebCKAH Iloctrymus0 
KHHOMOTOMHCTHTYT 8 1 1954 
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Aoksagp AKkagemun Hayr CCCP 
1954. Tom XCV, NM 3 


PHBHIECKAAH XHMH 9 


O. A. CAMOHJIOB 


K MEXAHH3MY NMEPEMELWIEHUA HOHA BOJOPOJIA B BOJIHbIX 
PACTBOPAX KHCJIOT 


(pedcmaszeno akademuxom H. H. Yepraeeum 29 XII 1953) 


H3BecTHO, 4TO H3OBITOUHBIe MO CpaBHeHHlO Cc cocTaBOM MoueKyan H,O 
TIpOTOHHI, KOTOPbI€ HMCIOTCA B BOJHBIX PaCTBOpax KUCJOT, He 3aKpenseHn 
3a ONpeAeCNCHHbIMM MOJIe€KyaMH BOJbI c OOpasoBaHHueM HOHOB H,Ot, a no- 
CTOAHHO MepeMellaioTcA OT OAHOH MoweKyan! K Apyrok (1). IIpu stom 
KaxKIbIi pas MpOTOH NonawaeT BHYTpb OHO M3 AByX He3aHATEIX po- 
TOHAMM JICKTPOHHBIX OPOUT MOJIEKYAbI BOLLI—B OJMH U3 ABYX ee OTpH- 
WaTeIbHEIX NMOMocoB, OOpasopanue uona H,O0* npegcrapenHo na puc. |. 


+H eet AF + 


299A 


ao a : x 


H 


B ocuopHom caeaya Breppymy (7), MO#xHO OLeHuTb cpefmnee BpeMa 
peOblBaHHA H3ObITOUHOFO pOTOHAa B OnnOn MOACKY AE BOMbI — Cpe AHIOI 
PO MOMKUTeAHOCTS ©kKU3HHY HOHA H;,O0%. Ecum 9T0 BpemaA OOO3HayUTD 7, 
TO 10 TeopuH OpoyHOBcKorO ABMxKeHHA (*) KosppuunenT Auddysnu uona 


BOmopoya B pacTBope 


| 
| 
Puc. 1. Monenb Mosekyabl BogbI (7), OOpasz0Banne noHa H,O+ 
} 
| 


Ce 


D =r (1) 


re §—nepemenjenve MpoTOHa, COOTBETCTBYIOMee OAHOMy nepecKoKy 
(& cooTBeTcTByeT CMeWeHHIO OpOyHOBCKOM yacTHUbI 34 Bpems#A t’). C apy- 
Tofi cropousl, D =gkT, rae k—xKounctanta boupumana, 7 — adcowmorHas 
‘TemnepaTypa, J — NOABHXKHOCTb YaCcTHUb, Ope MC AACMAaA Kak Kos@MuuueHT 
B COOTHOIMCHHH aA cCKOpocTH (Vv) YacTHUb!, ABHTaomencA B COMpOTHB- 
wimromlelicn cpeme nom melictBuem cuubl f: v= qf. B yacTHoM cayyae, 
Korma f— cua, MeficTBylollad Ha HOH, ABHTalOlHHca B 97eCKTPHYeCKOM 
move pH rpanuerte E=18/cm, Fu=U, rae U— aaexrpoxumuyeckas 


nowBwKHOcTh HoHa, F—uucao Papanen. Q=U/Ff u 


UkRT 9 
D = “Ff . ( ) 

Hs3 (1) u (2) umeem = 
ioe toe (3) 
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Cootuomennsa (1), (2), (3) orHocaTCAH K MepemMeleHHIO HOHA BOLOPO Aa, 
CBA3aHHOMy Cc mepecKOKama mpoToHoB. Onako HOH BOOPOR 
mepememaercHh WU Kak HOH HzQ*, BMcBrens Ce oram 9eKTPOXHMHA 
yecKad MOLBMxKHOCTb HuoHa Bomopoma (Un) ckKagpiBaeTCH M3 NOD 
BuxKHOcTH HOHa H,O0° uw MOABYHXKHOCTH, CBA3A€HHOH C MepeCKOKaMH MpOTO— 
Hos (4). [Ipeanowarai, YTO 3T€KTPOXMMHMYeCKaA NOABHKHOCTh MOHA H,07} 
Kak I[@0ro paBHa 3JeKTPOXMMMYCCKOM MOABM2KHOCTH MOHa K™ (panuycph 
3THX OMHOZAPAAHBIX KATHOHOB BeCbMa O.1M3Ku), HOomyyaem Aaa U B coot- 
Homenuu (3) U = Un — Ug:. Wpu 25° U = 275,5. | 

Cpemnee mepeMelenue MpOTOHA, COOTBETCTBYIONee OLHOMY Me pecKOKy, 
IIPHOJM3HTCJIbHO paBHO CpeAHeMy paccTOAHMIO Mex Ay OMKAMIMMA MO 
jekyaamMu BObI (pu 25° 2,9 A). JLeicTBuTembHO, AA TOTO yTOOBI O6eC 
NCYUTh MepeMeMeHHe MpOTOHA B HapaBJeCHHH NOJA, K MepeCKOKy MpOTOH 
(nepememenuio ot uoHa H,O0* k orpuuaTebHOMy NOJtocy coceqHeH MO 

JI@KYJbI BObI, PAaBHOMY, OUCBHAHO, paccTos 

A HWIO M@KTY OM KaWIMMH MOJeKyJaMHM BObE 

8 6e3 yaBoeHHoro paccTrosnus O—H sBuyrpy 

OMHOH MOJeKyab, T. e. 2,9—2-0,99=0,9A 
OJKEH JOOaBUTbCA HOO MOBOpoT nuoHa H30% 
M00 Apyroli Me€XaHH3M, aIolWlHi BO3MOMXHOCTH 
Sapna CH@LYIOMeMY MepecCKOKy COBEPUIMTbCA OAT 
B HallpaBeHuu noms. Tlostromy npHOsnKeHH 

62 = (2,9 A). OnHaKo 3sHayueHue §? MOXKHO ykKa- 

Puc. 2. Cxema apyx mocae- 3aTb Oouee TOUHO. Ha puc. 2 npwBemena Cxe- 
ieee MNO oS MepeCKOKOB Ma JBYX NOCJe€OBaTeIbHBIX Ne€PpeCKOKOB TIpo 


npotoHos. A— BepuluHa CO- toyoR, Jlerko NOACUHTAaTb, TO paccTosHue A 
cemHero TeTpasTpa (OHH M3 


momocos coceqHeit Monexy- (paBHoe &) cocraBaset 2,42 A. Tlonctapaaa m0 
Jbl BO Mb!) JyueHHpe 3Hauenuan U uw & B_  COOTHOINeHHe 
(3), Haxonaum, uto « = 1,3-10™ cex. 

IIpenctapaneT MHTepecC COMOCTaBUTb HalimeHHOe 3HaYeHHe 7% CO Cpe 
HUM Bpe€MCHeM TIpeObiBaHHA MOJI€KYA BOAbI BO BPCMEHHbIX NOMOKCHHAX 
paBHOBeCHA B BOE 7, a TAKKE, raBHEIM OOpa3s0M, C MepHOLOM KoeOaHnh} 
T) MOJICKYI BOWb, HAXOLAMNMXCA BO BPCMCHHbIX NOJOKCHHAX PAaBHOBeCHA,| 
tT) MOXKHO HalTH U3 CNEKTPOB KOMOMHANMOHHOTO pacceAHUuA CBeTa BOON. 
B sToM cmeKTpe c KOmeOaHHAMH MOJeCKYA BO BPCMCHHbIX MO002%KCHHAX! 
paBHOBecua CBA3aHa uacToTa Ay C BOJHOBBIM UuC0OM MpuMepHO 150 cmt (°). 
PaccesHue pH ~150 cm? npenctraBaneT coOoH CMeIeHHyIO YacTOTY 
210 cm, HaOm0RaemMyi0 B Cyuae Aba M CBA3aHHYIO C KOMeOAHHAMM MOMe~ 
KYJ BOIbI OKOJIO NO10%KCHUH paBHOBeCuA B ero CTpyKType. Ayv=c-150 cm t=) 
= 4,5-10" cek?-c. QHeprua ocuusanTopa | 


En = hoy) (n + ¥.). AE = ho, = hay, 


Cle OBaTebHO, Av =, (coOcTBeHHad yacTOTa KOMeOaHHi MOJeKYJ OKONO 
NOJOKCHHUM PaBHOBECHA) U to=2z / Wy = 2x / AV=1,4-10-” cex. | 

Baw30cTb 3HaueHult 7’ -M %) YKa3bIBaeT Ha TO, TO NepeCKOKHM MpOTOHOB 
CBA3aHbI C KOeCOaHHAMM MOJeKyJ BOAB (Kak WemNOrO) OKONO TOMO KeHUI 
paBHOBeCHA B CTpykType Bonn*. IIpu nepememenuH uoHa BOROpOosa 
B BOMHBIX paCTBOpaXx, BeEPOATHO, OCYIICCTBAACTCH Me XaHu3M, MpeL10%xeH- 
Hbid JlarMMepOM Aad OObHCHCHUA MM2TeKTpuueCKHX CBOMCTB Mba ¥ 
Bomb (°). Coraacno Jlarumepy, Ba nocaeqoBaTeabHBIX mepecKOKa po- 
ToHa (K HeKOTOpOH MOgeKyAe BOA! uM OT Hee) coBepmaloT pasmMuHBIe 
MIpOTOHBI: B MOJeKYy Jy BOAbI C OOpasoBaHuem uoHa H3O0* nonamaer onMH 


* Bpaa an MOKHO, KaK 9TO etaeT JlaTumep (°), CBASbIBATh MepeCKOKH IpOTOHOR 
€ YacTOTOH KOIeOanHH OH (3200—3400 cm), TombKO cpaBHUTeabHO HeMHOrO OTM UAIO 
meHcA OT YacToTbt OH B BOARHOM ape (u300MpoBaHHbre MoseKy Jbl). Uactota 150 cm7t 


CBAZAHHAA CO B3AMMOCHCTBUCM MOJEKYM BOA! B BONE, OTCYTCTBYeT B CHeKTpe BORAHOrC 
apa. : 
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TIpOTOH, a HOH H;0” tepser He TOT 2Ke CaMpIli, a Apyrow mporou. OtTor 
OOMEH MpoToHos, coraacuo Jlarumepy, o6ecneunpaer OpHeHTayMIo jUuNOMe li 
B QJ@KTpHYeCKOM Nowe. JIA OOBACHEHUA AMIICKTPUYeCKUX CBOLICTB Jbma 
M BOMbI cxemMa JlatuMepa, KOHe4HO, HE MOXeT OnITh UpHHATa: OOMeH 
NPOTOHOB SKBUBAICHTCH BpallleHHI0 B HallpaBJeHHU, OOpaTHOM TOMY, KOTO- 
poe JOMKHO OpIO Obl MMCTb MECTO NOX AelicrBueM Nous. OnnaKo o6men 
NpOTOHOB 3aMeHAeT NOBOpoT uoHa H;O0%, neoOxozumplii Ama mepenoca 
mpotona. [Ip nepemenjenuu noHa BOLOPOa B BOMHEIX pacTBOpax OOMeH 
IIpOTOHOB, BepOATHO, HakJlablBaeTCA Ha BpameHnue *, 

Ose Bepr mpumea Kk BpwBogy (8), uro npomeccom, onpezersiommM 
-CKOPOCTb TlepeHOCa NpOTOHAa B PaCTBOpaX KHCJIOT, ABUAeTCA OpHeHTaHA 
MOJeKYI BOdb Hu HoHOB H;0°. OxnHako pesyuptatet Ose Bepra ney6ennu- 
‘(TCJIbHBI Mpex ke BCero B CBA3H C TEM, UTO JA CONOCTaBeCHUA BHIBeJCH- 
HbIX YPaBHeHUM C 9KCNCPUMCHTAIbHEIMM JAaHHbIMH UMCMOMb3YeTCA HE YaCTb 
QJEKTPOXHMHYCCKON NOABH2XKHOCTH HOHA BOLOpPOMa, CBASaHHAA C MepecKko- 
KaMM NPOTOHOB, a BCA NOABHXKHOCTD. 

Jl1a OM€HKH t MOXKHO HCHOMb3OBATh HalimeHHOe 9KCHEPUMeHTAIbHO 

Bano (°) sHayeHue 9HeprunM aKTMBalluM CaMOoudpysHH MONeKy BOLD 
e— 4,6 KKan/Momb, t= 4/, toeZ/RT vw npn 25° += 1],7-10° cex: 
H3 Toro, uTo BeqMunHa t BeCbMa Masa (t’ <<‘), CMeMyeT, YTO HOH 
BOMOpOa B BOJHBIX pacCTBOpax KHCAOT MpeAcTaBAAioT CObOh KaK Ob He- 
KOTOPBIH ,NpOTOHHbIM ra3“, pacnpeAeeHHbIN 10 NOWOCaM MOJeKYJ BOB. 
Jjapmya nojaraet (7°), uro B BOAHBIX PaCTBOPax KHCOT H3ObITOUHHIe Mpo- 
| TOHBI HAXOJATCA BHE MOJIEKYJI BOLbI — KOMeOMIOTCA B MPOM@EKYTKAX MEXKLY 
j}momeKynamu. Takoe mpeqmomoxeHHe BeCbMa MaJIO BepOATHO: BPA au 
\IIPOTOHBI MOTYT OCTaBaTbCA BHE 3JICKTPOHHHIX OOOT04eCK MOTeKYA BOIL. 
CpaBHHuBad pe3yAbTaTbl U3MepeHHA CaMOAUMHy3uu B BORE C MpHMeHe- 
|} HueM B KayecTee uHzuKaTopos H'H?0!*, H!H%0!* n H3018, Bax (%) mpn- 
wel K BHIBOLY, 4YTO B BOE OTCYTCTBYeT OBICTPbIH MexaHH3M NepeHoca 
MPOTOHOB, CBOMCTBEHHbIM BOJHbIM pacTBOpaM KHCJIOT. ITO HM NOHATHO. 
B pacTBopax KHCJOT NepeHoc MpoToHa CBA3aH C Nponeccom H;,0* + H,O 
—H,O-+ H;0*, Torna kak B BOE NepeHoc mpoToHa TpeOyeT HOHU3AILHH 
mosexya: H,O +H,O—-OH + H;,0*. Aco, uto Bropok mpomecc o6.a- 
aeT 3HavHTeJIbHO OOJbINeH JHEPprveH AKTUBAILMM, YM TepBbIH. 

MoxuHOo OWeHHTh CpemHee BpeMa 2”, 4Yepes KOTOPOe Kax ad MOMeKysa 
BOJHI MpeTepmeBaeT uoHUusaluIO. HerpyHO noKa3saTb, 4TO 


r 


Tv n 
glee Net 


rye #—uncao r-vonop H", conepxkamuxca BN MOJAX BOD BCEACTBHE 
-yacTHuHOH woHM3aluH. B caMoM eae, NOCKObKY KaxK bili NepemMelsaio- 
WMHCA B YMCTOH BOE MpOTOH OOpas0BaJICA 3a CUeT HOHH3AIHH KaKkOH- 
mu60 MOJeCKYJbI BOB, JerKO BHeTb, YTO Kaw aA MOMeKYAa BOA 3a 
1 cex. craHoButca nonom H,O* (BcaeacTBue nonalaHuA B Hee u3ObITOU- 
Horo mpoToHa) B cpegHem 1/*” pas. Kaxabli pa3 B 9TOM COCTOAHHH 
MOeKya mpeOpiBpaer BpemMa *. CaemosaTetbHO, 3a | ceK. MoseKyuJa, 
B CpeAHeM, B CocTosHHH HoHa H;O0* npe6nipaet Bpema v'/ 0" wv’ / t= n/N. 
|Tak Kak KOHI[CHTpalluA HMOHOB BosOpOsa B BOLE MpH 26° coctaBAeT 
1,004-10-? r-Honop/.a, To npu 25° <” =0,74-10-% cex. Takum oOpasom, 
es. B CBA3H C 4€M IPH H3MepeHuU CaMOLUpy3uH B BOE H HE OOHA- 
| pyxXuBaeTCA OBICTporo MepeHOCa MpOTOHOB, CBOMCTBeHHOTO BOJLHBIM Ppa- 
'CTBOpaM KHCJOT. 
| Vucrutyt o6met mu HeopraHm4ecKow XuMun Iloctymua0 
um. H. C. KypHakosa 25 XII 1953 
Axkayemuu HayK CCCP 


* B cBA3H C 9THM CeMYeT OTMETHTD pe3yJbTATbI UCCICAOBAHMA CTPYKTYPb! AbAa pH 
HOMOWM yMbppakyuH HeHTpoHos (*). 
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Hoxaage Axagemun Hayr CCCP 
1954. Tom XCV, Ni 3 


PHSHTECKAA XHMHA 


C. M. CKYPATOB, B. B. BOEBOJICKHH, A. A. CTPENMUXEEB, 
E. H. KAHAPCKAAS, P. C. MYPOMOBA uw H. B. ®OK 


KHHETHKA H TEMJIOBOH SOMEKT PEAKILUN NOJIMMEPH3ALLNN 
SJHAHTOJIAKTAMA 


(ITpedcraezeno axademuxom B. H. KonOparoeeuim 80 XII 1958) 


B Hawumx cooOmuyenuax (!, 2) u3m0xXeHbI pesyJbTaTHI MCCIeOBaHHA 3a- 
BHCHMOCTH KHMHeTHKH PeaKUMH MOUMMepv3aluN e-KalpowakTamMa oT KoJIMe- 
CTBa JoOaBJeHHOrO aKTHBaTOpa (BOfbI) HW OT TemMMepatypH. MccmeqoBaHue 
KHHeETHKH MpOBOAHTOCh KaJIODHMeETPHYeCKHM MeTOJOM, ITO Wapato BO3MOXK- 
HOCTb B KaKJOM OMIbITe H3MePATb HW HHTerpaJbHBIH TeMOBOM addpekT peak- 
wHu. Ha ocHOBaHHu MOJyYeHHbIX JaHHbIX Hamu OblJIa WpemwowKeHa BEeposT- 
Hawa cxema peakuuu. MatTemMaTuueckHii aHawIH3 93TOW CXeMbl OPHBORU K 
CI€RCTBHAM, HAXOLAUIMMCA B XOPOLIeM COOTBeETCTBHH C OMBITHBIMH aHHbIMH. 

B HacToallem coo6uleHHu OYAYT H3JIOKeHbI Pe3yJIbTATbI MpOBeeHHOTO 
AaHaJIOPHYHbIM O6pa30M HCCJIe€OBaHHA KMHETHKM HW TelIoBoro addexta pe- 
‘aKkIWMH MomMMepus3anuu C-9HaHTOaKTama. Meroyquka NpoBeweHHaA pa6orTbl 
-ommcaHa paHee ('). OnaHTowaKTamM ObIJI CHHTe3HpOBaH U3 cyOepoHa, MOuy- 
YeHHOrO MeTOOM pacliupeHua Wukma (elcTBHeM [Ma30MeTaHa) H3 WKIO- 
rekcaHouHa, IIpemapaT ouulljasich MHOrOKpaTHbIM (paKkIUMOHHpOBaHveM IPH 
TIOHHXKCHHOM JlaBJIeHHH B TOKe CyxOro OUMUIeEHHOrO OT KUCIOpoya asora. 
T. mua. wucToro 3HaHTOaKTaMa 39°; T. kum. 132° mpu 3 mm prt. crt. Ha puc. | 
jlaHbl KMHeTHYeCKHe KPHBbIe MOMMepH3alnN 6-3HaHTOaKTaMa C pa3JIMUHbIM 
comepxKaHvem Bomb! mpu 231,5°. Koumuecrso 0OaBaemol K 9HaHTOMakTamy 
BOJbI COOTBeTCTBOBaJIO 10 MOJIAPHbIM IIpOlWeHTaM TOMY KOJIMYeCTBY BOJH, 
KOTOpoe MOOaBANIOCb K KalpowakTaMy Mp W3yYeHHM KWHETHKM eTO MOJH- 
mMepu3aunn (2). B Tra6m. 1 mpuBeweHb! yuCIOBbIe WaHHble (KpHBble NOJIMMe- 
 ~pusalluM SHaHTOMakTaMa Mp pas/IM4HbIX TeMMepatypax Ha puc. | He mpH- 
- BesleHb!). 

Ta6Oauua 1 


TennoBoli 
net Hye agen, | BREE I] AMM! ponone | OPO 
0 T-pa B°C| yepnon, | CKOPOCTb, | maxkcum. B MaKCH- KUT. 
BEC, Yy OTE. yen. e./T*! cxopoctu mye peakuuu Fora ee 
wie) ay bars) 30 1556 tae SOM ~ 32,2 84. 40,5 5,14 
be 7S) 231,95 29 421 DAs PP AVE = calle 3) 94.30m.) 40,2 5,14 
0:86 | 231,5 40 84 12 4, 53m.) 28,5 [45 40,3 5.42 
0,68 ZolleD 60 65 |4 4. Boe a0) 38,9 4,94 
0,43 231,5 30 43 |4 4. 45M.| 31,6 |20 41,9 dl 
1,76 240,14 30 243 j4 4. 20m.) 30,6 9y.10m.} 44,6 5,66 
276 [2 220,2 20 97 |2 4. 26m] 30,0 |14 39/9 5,07 
4.76 | 210,2 30 68 |3 435m.) 30,4 {45 41.0 5 24 
CpeaH BOO olaeoyhors 
+2,8% |42,8% 


* 1 ycu. enunuua papua cKopoctu 0,71-10°§ mou/cex. 


PaccmotpeHue OMbITHOrO MaTepHadla MO3BOJAeT CelaTb CeAYIOULH 
3aKkioyeHua, Peakiua MOAMMepH3allud SHaHTOJaKTaMa (Tak 2Ke Kak H ka- 
mpoJlakrama) uMeeT aBToKaTasuTHYecKHit xapakrep. Ha Bcex KPHBbIX BAAHO 
HaJM4He WHAyKUMOHHOTO TMepHofa (HeCKOJbKO MeHbillero, YCM B COOTBCT- 
CTBYIOWIHX OMbITAaX Cc KalpodakTaMoM). Bpema ocTHxKeHHA pee NI 

Yo” &6 fe 
150 


100 


oxopocms 


y 2 


4 6 6 10 12 14 16 18 4a. 


Puc. 1. Kunetuka nommmMepu3auuu C-9HaHTOaKTaMa C pa3JIMUHbIM KOH YeCT- 
BOM BOJbl pH Temmepatype 2315,°. 1— 1,76 Bec.% BombI, 2—1,29 Bec.%, 
3 — 0,86 Bec.%, 4—0,68 Bec.%, 5—O0,43 Bec.% 


CKOPOCTH pe3KO 3aBHCHT OT KOJIM¥eCTBA MOOABJICHHOH K JIaKTaMY BOI, HO: 
B OMbITaX C JHAHTONAKTAaMOM OHa Ha ~~30% MeHbllle, YEM B COOTBETCTBYIO- | 
UIMX OMbITax ¢ KalpoulakTamom. IIpomeHT mpespaleHua sJlakTaMa B MOMeHT. 
MaKCHMYMa CKOPOCTH OKa3aJICA He3aBMCHMbIM OT KOJIMYeCTBA LOOaBseHHO! 
K jlakTaMy BOJbI H paBHbim 30—32%, B ormHune or 42% ana Kanpo- 
jwlakTaMa. 


YCN. €0.f2 
50 


Chopocmb 


&S> 


20 40 50 80 100 7% 


Puc, 2. 1— 0,43 Bec.% Bop, 2—0,68 Bec.%, 3—0,86 Bec.%, 4—1,29 Bec.%, 
5—1,76 pBec.% 


KuHeTuyecKkHe KPHBbIC B KOOPAMHaTaX CKOPOCTb — IpoleHT mpespaliie- 
His, TaK %Ke XOPOWIO KaK HM AIA KallpOlakTaMa, MOrIM ObITb TpaHcdopmu- 
poBaHbl MpomopunonalbHo (HO). Pe3ynprar takoi Tpancdbopmauuu mpn- 
BeeH Ha puc. 2. TenmoBok spdekr peak NowMMepusalun 2HaHTOMaKkTa- 
Ma OKas3aJICH, Kak HM JIA KallpOulakTaMa, He3aBHCHMbIM OT KOHILeHTpaunu 
BOfbI H TeMMepaTypbi, HO 10 BeMYMHe Ha ~ 2 KKaN OOMbIUMM. DTO OGycuOB- 
JeHO, TO HalleMy MHeHHIO, OOJbIIMM (Ha ~2 KKaJ) HanpsaxKenvem WwHkla 
QHaHTOaKTaMa 110 CpaBHeHHIO C KallpomakTaMom. 

CopMecTHoe paccMOTpeHHe ONBITHOTO MaTepuaia NO KHHeTHKe NOWu- 
MepH3aluu KanpOakTaMa H 9HAHTOMAKTAaMa MIpHBeAO HAC K HeKOTOPOMy 
YTOUHCHHIO MH LCTAIM3ANNH NpeLAOKeHHOM HAMM paHee (7) CXeMBI peaKIMH. 
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}OTa cxeMa TeNepb BHITAAQUT TaK*: 


4) Bo 2HjO0-“3 AH + H,O, 5) AH +P +H,0 <3 P + 2H,0, 
en AM .O 8 oH.O, “by AMG BY HO 8S 2a 

3) AMS B+DH.Or SP HO, 7) P+ BH H.Oc> P+ AHL 
4) P+B+H,0“% p+H,0, 


Peakyuu 1 u 2— o6parumplit rugpoans aaxtama. TIpouece 3— 3apox- 
Aenve Wen NOTMMepa — oOpasoBanHe JIMHeliHOTO AMMepa H3 AMHHOKHC- 
OTE HM Jaktama. [Ipouecc 4— pocr wenn noaumepa. IIpouecc 5 — B3anmo- 
WeCUCTBHE AMMHOKHCAOTHI HM NOMMMepa, MpoTeKaloMee NO TOAHKOHLeHCa- 
MHOHHOMy MexaHH3My. [Ipomeccnr 6 u 7 —KataqH3 peakuuu 1 dyHKEHo- 
HaJIbHbIMM TpynunamMu, uMerowMMuHcaA B AH u P. 

IIpw cocTaBeHun BbITeKaIOIWNX U3 NpemAoOxKeHHO CxempL Luddepen- 
WHaIbHbIX YPaBHeEHHH JIA H3SMCHCHHA CO BpeMeHeM KOHUeHTpayuHh B, AH 
4 P mpunatpt (Kak vu panee (?)) cueqyiomMe monyujeHua: 

1) [uqpo1u3 aakrama B OTCYTCTBHe KaTaiMgaTopa MpoTeKaeT CTOJb 
Me€Je€HHO, YTO YJeCHOM, COAepxKamlHM k,, MOKHO NpeneOpeyb 0 cpaBHe- 
HHIO C OCTAJIbHBIMH. 

2) Hcxona u3 Toro, 4TO MOeKYyJAbI NOWMMepa ComepxKaT OomHMNI0e 
KOJHYeCTBO 3BeHbeB (NopayKa 100), MoxHO CUHTaTb, UTO YMeHbIIeHHe 
KOHICHTPalHH JakKTaMa CO BPCMeHEM B OCHOBHOM oMpeedsdeTCA pacxoOM 
ero m0 peak 4. 

3) Konyeutpauua AH gocruraer B HayabHOl CTaqHH peaKUHH HeKO- 
TOPOrO O4eHb HeOONbIIOTO 3HaYeHHA HM OCTAeTCH Mamee MOCTOAHHOL 
(d@(AH)/dt=0), Trax Kak npoueccnl ee 0Opas0BaHHaA HM pacxoma KOMIIeH- 
CupyIoTca. 

Torga quddepenuHabuble ypaBHeHHA MOTYT OBITb 3aNHCaHbl TAK: 

d (P) d(AD) 


— 6) = &,(P)(B)(H,0); “2 = k,(AH)(B)(H,0); ““) =0, 


OTKy a 
R, (B) (P) 
Re + [Rg — Re] (B) + 25 (P) * 


Ji1a Calyuad KalpowakTama, HCXOAH M3 TOrO, YTO aMHHOKANpOHoBaa 
KHCJIOTA JI€TKO WHKAM3yeTCAH, MaBad JakTaM (Ry BEMKO), MOMKHO CUHTATD, 
yuTO B 3HaMeHaTee NOcaeqHero ypaBHeHHA ky. >> [kz — Re] (B) + &;(P). 
Orcioqa MOryT ObITh NOAYYeHbI BCE BHIBOABI, H302%#KeHHHIe paHee (7) 

Jl Aad 9HaHTOMAaKTaMa, HalpOTHB, HCXOJA M3 TOLO, YTO WHKAM3AWHA AMHHO- 
KHCJIOTbI 3HaYHTeIbHO Oomee 3aTPyAHeHa H NOMMMepH3auuA WpoTeKaerT 


(AH) = 


—¢ OOMbMIeH CKOPOCTbIO, MOXKHO NOAOKUTb: 


Ry + [Rg — Re] (B) << Fs (P). 
Tora 
hk, (B) d(P) heb, (B) 
Ce dbs meee 


(AH) = 


STO NPHBOAUT K CAeLyIouleMy ypaBHeHHIO JIA CKOpPOCTH peakWHH NO 
riyOuHe NpeBppalleHua: 


W=— 4 — A(H,0)(8)V By — By (1) 


re Avi EES a (B,) — MCXOHaH KOHICHTpalHA JakTama. 
5 


B mpuBoqMMOH CxeMe MbI TOJb3yeMCA OOO3HAYCHHAMM, IIPHHATDIMH paHce: 
B—mnoJekyia maktama; AH — MoweKya COOTBETCTBYIOMLEH STOMY nakTaMy @-aMHHOKHUC- 
OTH; P—-MOJeKYyJa TOMMMepa pu JOOOM 4HCJe 3BeHbeB OO/bUIe, YEM 2. 
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M3 sToro ypaBHeHua BHITeKaloT 4Ba CAeAcTBHA: 1) pH OHO UM TOM XK 
TAYOHHE MpeBpaeHHA CKOPOCTb MOWKHA OBIT NPOMOPWMOHATbHAa KOH 
WeHTpalun BON; 2) MaKCHMabHad CKOPOCTh MON2%KHA HAOMOLAaTbCA IPE 
30°/) mpespamenua ucxof~noro saxrama. M3 puc. 2 BuAHO, 4TO 00a 9TH 
C€MCTBUA XOPOINO COrMacyIOTCA C OMbITHBIMH aHHbIMH. | 

Huterpupopanue ypaspnenua (1) B upegeaax ot (B’) fo (B) u or # 
no t, rme (B’) papuo a(By) (a2 6ausko K eMHHUe) ut — MOMeHT Bpe- 
mMeHH, Korga (B) = (B!)*, npHBoguT K Cue yIOWeMy BbIParKeHHI0: 


114 Vd iB) Bin vate 2A 
ee (2) 
fe a 


j ie ema 
porerelpes tyes Ne oon races A HAD) (Ba): 
41—-Vi-—@ | 
H3 ypapuenua (2) caenyeT, 4YTO AIH Kaxoro onbira, mpoBeennord 
pu w4o060H TemnepaType H C Pa3JIHUHLIM KOJHUYCCTBOM OOaBJIeHHO 
K 9HAHTONaKTaMy BOJbI, OMbITHbIC aH: 
Z HbIe B KOOpAHHAaTax | 


4+V1—(B)?/(Bo)? . ISe 
1-Vizoyryeyr Y—*) 


Ig 


JOJDKHBI JORKUTHCA Ha Upsmyro. H3 puc. 4 

BHHO, YTO 3BTOT BHEIBO TakKXe Haxo} 

JLHTCA B COOTBETCTBHH C ONbITHLIMH na 

0 i HbIMH. TaKHM OOpa3s0M, MOMKHO 3aKJIO 

t YHTb, UTO ypaBHeHHe (1) wnpaBHabnd 

ONHCHIBaeT KHHETHKY Mmpowecca NOAH 

Puc. 3. ConanTonaktam + 1,76 Bec.%  mepusattua C-3HaHTOMaKTaMa C 100281604 

ae mat Mitta “= pomp oT 0,43 20 1,76 Bec. °/) npH TeM- 

mepatype 231,5°. 

Hsmepenne KHHETHKEH TomMMepu3sanuA C-asHaHTOMaKTama (C OOaBKOii 

1,76 Bec. /y BOE) IpH pasaM4HEIX TeMMepaTypax MOKa3a10, 4TO CKO- 

pocTb 9TOH peaKUMH M3MeHAeTCA C TeMNepaTypOH B COOTBeETCTBHH C 3aKO- 

Hom Appennyca. OppexTuBHad snHepruA aKTHBAMN Halimena paBHoli 

23 KKa / Mob. TakuM O6pa30M, KuHeTHKa peakIHH NowHMepusanun C-9HaH- 

TOJaKTaMa B 34BHCHMOCTH OT KOJHYeCTBa AOOaBeHHOH BOAbI U TeMnepa- 
TYPbI MOKEeT ObITh BLIPAKeHa ypaBHeHHeM 


W = Ae /RT(H,0)(B) V (Bo)? —(B). 


Mockosckuu rocyqapcTBeHHbiit yHUBepcuTe Tlocrynuso 
um. M. B. JlIomonocoga 21 XII 1953 
VMuctutyT XumMuyeckonw cbu3snKu 
Akajlemuu Hayk CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


3 ofa 185 1G Pe a a Oe RS ee Kou. 2KypH., 
Boa, oo 952). . M. K aTos, A. . CTpenuxees 3 
86, Nb 6, 1155 (1952). a ‘ a cea 


* Wuterpupopanue ypasnenua (1) or (B) = (By) u ty =0 HeBO3MOXKHO, TaK Kak pu 
ero BbIBOAe Mbl MpeHeOpersm cKOpocTbiO mporecca 1, 


okuagn Ankagemun Hayx CCCP 
1954. Tom XCV, N 3 


PHSHIECKAA XHMHA 


A, A, TPATIESHHKOB u B, A. ®ELOTOBA 


“THKCOTPONHA HW METOJDbI EE OLLEHKH B KHJLKO-TJIACTHYHbIX 
KOJIJIOHMHBIX CHCTEMAX 


(ITpedcrasrexo akademuxom II. A. Pe6uxdepom 17 XII 1953) 


Hauunasa ¢« pa6or Ppeluamuxa (!), THKCOTPONHBIe CBOMCTBa 2KUTKO- 
MaCTHYHBIX CHCTeEM (HeHbIOTOHOBCKHX %KHKOCTe, OOsaqatollux ypyro- 
-CTbIO CBHra) H38y4a/IMCb MHOTHMH aBTopamu (2, °), omHaKO MpHMeHsBUINeca 
MeTOAbI He MOPMIH TaTb ACHOH HM MNOMHOK KapTHHBl. 

B 60JIbIIHHCTBE CJIYYaeB THKCOTPOMHIO OIeCHHBAIOT MO MOHM2KCHHIO BA3KO- 
-CTH CHCTeMbI pH BospacTaiouleH H YyObIBalollel CKOpOCTH BpallleHua B 
-pOTaWMOHHbIX BHCKOSHMeTpaX HJIM Mp MOBTOPHbIX MposaBsMBaHuax yepes 
Kalvap, WHOrga Mocse MexaHHueckoro nepememmmBanua. IIpu stom yacTo 
“CTPOAT «IleTIM rucTepesuca» (**%), ofHaKO B HX OCHOBe J@KUT CpaBHUTesb- 
HO HeOMpeesleHHbIH pexKHM cKOpocTeH medopmMaunu. I[pennarator KpuTe- 
-PHe€M THKCOTPONHH CUHTATb CHH2KeHHe BA3KOCTH BO BpeMeHH (7), paccmarT- 
puBasa ero KaK IIpolecc MAKCBeWIOBCKON peJlakcaluH Mp MOCTOAHHOM CKO- 
“‘pocTH fedopmaunn (°); moculeqHee HelpaBHJIbHO, Tak Kak CHWKeHHe BA3- 
KOCTH ABJIAeCTCA CJIEMCTBHeEM pa3pylIeCHHA CTPYKTypbl, a He pemaKcalluy, 
Vuorga nox THKCOTponveH MOHHMAaIOT OObIUHYIO aHOMaJIMIo BA3KOCTUH (7). 
Han6omee mpaBuabHad KOJIMUeCTBCHHaA OleHKa THKCOTpOMMN TBepsO-Ma- 
CTHYHbIX CHCTeM Opluia maHa II. A. PeOuumepom c corp. Ha OCHOBe H3Mepe- 
HHit MpOYHOCTH CTPyKTyPbl NO MaKCHMyMYy KPHBOK HalpsAxKeHHe — WepopMa- 
IIMA IIpH UucCIeOBaHHu TuAporemteh O€HTOHHTOBBIX TuiHH (°) HW Omeoresel 
(1°). |B To xe BpeMs cylecTByeT MpemcTaBeHHe O TOM, 4TO CTPyKTypa U 
-CBA3aHHaA C HelO THKCOTPONHA MOFYT MMeTb MeCTO TOJIbKO B TBepAO-Ma- 
CTHYHbIX CHCTeMAX, OOJIaaIOUIMX MpesesoM TeKyYyecTH, HM2%Ke KOTOPOrO Te- 
‘YeHHe MpaKTMYeCKH OTCYTCTBYyeT, TOra KaK B XKUAKO-INacTHUHbIX CHCTeMaXx 
HaJlMuHe CIPyKTypbl HW THKCOTPOMHbIe CBOHMCTBA OTPHILaloTcs. 

Hamu O6pwio BElacHeHO (!!), uTo moO O6NleMy KOMIJIeKCy Hu3HKO-Mexa- 
HHUCCKUX IMapaMeTPOB XKUKO-MMacTHUHbIe CHCTEMbI aHaJIOTHUHbI TBepO- 
qlacTHu4HbIM. JlaHHble STO PpaGOTbI MOKa3bIBalOT, YTO AHaJIOrMA MO2KeT ObITb 
WMpopeseHa MU B OTHOMICHHM THKCOTPONMH, MpH4eM MIA OWeHKM e€€ B IKUIKO- 
MJIACTHUHbIX CHCTCMaxX MbI TaK?K€ MOMKCM UCIOJb30BATb IPOUHOCTb CTPYK- 
“TYpbI, OMpeeieMylo MO MaKCHMyMY KPHBOH HalpaxKeHne — Reopmauna. 
Oco6eHHOCTH 2KUKO-WacTHYHbIX CHCTeEM B HeKOTOPOM OTHOINeHHH TM03BO- 
IAT Jaxke TOUHEe YCTAHOBUTb OOUIMe 3AKOHOMEPHOCTH THKCOTPOMHN, XOTH 
‘KOJIMUCCTBCHHO BbIPaxKCHHOM HHave, YEM B TBePMO-IJIACTHYHBIX CHCTeMaXx. 

YcraHOBJeHHe THKCOTPONMM Ha ONMCAaHHOM paHee (1) 2%KHAKO-NacTHY- 
Hom 4% omeoreme HasTeHaTa aJIOMHHHA B WeKaIMHe, Ha CKOHCTPYHPOBaH- 
HOM HaMH upH6ope jad KOMMeKcHOrO HCCAeROBAaHHA MecbopMalMOHHO- 
MPOUHOCTHEIX H BASKOCTHBIX CBOMCTB KOJMOHMHEIX CHCTEM, MPOBOAMJOCb 
-clemyioujumM oOpa3som. Oseoredb, BEICTOABINMHCA MOCTATOYHOe BPeMA B 
mpHOope, AeopMupoBadca CO CKOPOCTbIO BpalleHHA BHCMIHerO HHIMH Apa 
© MW CHMMalacb Kpupaa P—+ (akBuBasentHan P—6, rye 6 — nedopma- 
gua (21)). Ecru mocae nocruxenua P= Ps © CHM3HTb NO HYAA, P take 
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ynaner Mo Hyaa. Ecru cHOBa 3aaTb Ty 2%Ke ©, HE MaB CHCTeMe sor n0% 
HYTb», TO HalipaxxeHHe P BospacTeT TObKO WO Ps, He Nepexona Yeped 
makcuMyMm P,. Ecan .xe mocae OCTaHOBKH CHCTe€MY BbIZePp#KaTb B MOKO 
HeKoTOpoe Bpems#, TO Ha KpuBoli F —+ nosBuTca MakcuMyM P,, pola 
KoTopHiii, P cuu3suTcA Ao npexHero Ps. C BospacTaHHeM Bpe€MeHH «OTAbIXay 
t H BOCCTAHOB.CHHA CIPyKTypblB cHcTeme, P, WocTHraeT CBOero peje; 
HOrO MepBOHayaIbHOrO 3HayeHHA, 


2 

ae , Torna Kak P,. BCODIA mn OCIAere 
OMHHaKOBBIM. Ha puc. | noKasaHbh 

2000 | OTHOCALIMeCA K JBYM CKOpOocTAM 

© = 2,05 no =4,81 pan/ceK Be 

x 1500 Tr 2) OAR PHBH WP, oe. 7i( 7), COOTBCICREG 
3 HO, 2Be mpampie P; = f(t), yKa> 
1000 ,  SsbIBaloMMe Ha BospacTanne P, wW 

,  woctosucTBo Ps npH BOspacTaHuy 
500 BpeMeHH «OTZpIXa». TakuM OOpa— 
y 500 1000 1500 ce. = 330M, 3/,Cb ACHO OOHAPYy2XKUBAETCHI 
c paspyleHHe CTPyKTYpbl MpH Me- 
Puc. 1. 1~P,, o=4,81 pan/cex; 2—P,,  xanwuyecKOM BO3eHCTBHH Ha CHC— 
o = 2,05 paa/cex; 3—P,,o=4,81 pan/cek; Temy c MaHHOM CKOpocTbIO Bpallle- 
4— Ps, @ = 2,05 pan/cek HUA © HW BOCCTAHOBJIEHHE ee BO) 


Bpemenu., B WaHHOM c.lyy¥ae BpeMs} 
nmomHOro BoccTaHoBAeHua ft; = 600 cek. npy »=2,05 pag/ceK u ty = 
= 900 cek. npy » =4,81 pag/cex. Hnrepecupie pesyabraTbl mouly4aror- 
CH, CCIM Ha CHCTCMY HaKJabIBaTb HE Cpa3sy 3aMaHHYIO CKOPOCTb, Ha- 
mpumMep ©, =0,025 pag/cex, a cryneH¥aTO 0, <<, < 03 <4. TaK Kak 
Np KaxKMOW CKOPOCTH © > Op, YACTh CBA38EH OCTaeTCA HEpaspyWICHHOH, 
ycneBpaiomeh MOMHOCTbIO BOCCTAHaBJMBaTbCA B MOTOKe, TO Mpu yBeH4e- 
HHH © paspyMICHHe JONOMHHTEbHOH YACTH CBA38CH MpOABJAeTCH B COOT- 
BeETCTBYIOWICEM MAaKCUMyMe. 


060 300 600 
060 300 600 060 300 600 060 300 cek 


Puce. 2 


Ha pwc. 2a mana ucxoqnad KpuBan pad ©, = 0,025 pan/cex. Ecam 
Tenepb CHavala 3alaTb ©, = 0,014, 3arem », = 0,025 pag/cex, To noayuum 
KpuByto puc. 26. AnamorM4Ho Ha puc. 2 2, 0 u e€ cKOpOCTb ©,=0,025 pan/ceK 
WOCTHrHYyTa, COOTBeTCTBeHHO, B 4, 3 u 2 cTyneHu. Bo sBcex 93Tux 
cyyaax (puc. 26, 2,0 u e) P, np » = 0,025 pan/cek ne mocruraer 
cBocro MepBoOHatatbHOro sHayeHUA (Puc. 2 a), TAK KaK YaCTb CBABeli pas- 
pyulaeTcaA Mp MpoMexyTOYHEIX © <4, OMHAKO BO BCeX clyYaRX UMeIOT- 
Cl MAKCUMYMBI, YKA3bIBaIOMMe Ha JONOJHUTeAbHOe paspyeHHe CTPyKTY ppl. 

Hamu ormeyaocn ('"), uro npn P< Pp uo << wp, TeYeHHe uneTC Hepas- 
pyMleHHOH CTpyKTypoh. Oro nNoATBepxXMaeTCA Ce MYIOUMM: ecm CHayaa 
3aaTb © < Op, = 0,001455 (nanpumep, » = 0,00075 pan/cex) u 3sarem nocae- 
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octuxenua Ps noppicuTh ee 40 © = 0,025 pag/cex, To na KPHBOH nOmy- 
‘4M MaKcuMyM P,, OjMHaKOBBIi C MCXOHbIM (cM. puc. 26). C Apyron 
‘CTOPOHE!, Mbl CUMTaIM, 4TO NpH Ps > P’ cBa3M B OCHOBHOM paspylleHEl. 
Ecam 910 Tak, TO cucTeMa, NOyBepruyTad BOsyelicTBuIO LONOANHTe BHO! 
cKopocTu Aeopmaun c © > wp, 63 OTAHIXA, HE AOMKHA WaBaTb NoUTH 
HMKaKOrO MakcuMyma. Puc. 3 9TO noATBepxmaet. Veenuuenue » BaBOe 
or 0,14 go 0,237 u 0,286 pan/cek He waeT NOUTH HuKaKOrO MakCUMyMa. 
| Bce 9TH OMbITH NOKaspIBaloT, YTO B KM KO-NAACTHUHBIX cucTeMaXx 
MOXKET ObITh OOHAPyxXeH THKCOTPONHBIi adder, no OOueMy BUAY BHOA- 
He aHaJIOrMYHbId THKCOTPONHOMy addektTy B 

TBeEPO-NaCTHYHbIX CHCTEMAaX. Gun /cm? 

Ha OcHOBaHHM YCTaHOBJeHHOM Hamu pa- 
Hee ('') «pa3sBHIKu> M@xKIY BeTBAMM Kpu- 750 
Box P,—G u P;—G u cBasaHHoro c HeI0 
THKCOTPONHOrO 9dpektra, ONMCaHHOrO B aH- 
HOH paOoTe, MOXKHO yKa3aTb Ha caemyloujue 
XapakTepHble OCOOCHHOCTH THKCOTPONHUH KOU- 
JIOHMHBIX CuCTeM. 

1. TukcoTponua CHCTeMBI HE MOKET Upo- | 
aBaAATBCA pH P< P, wu G< Gp. Tuxkcorpo- 
TMA WposBAaeTcaA TOMbKO pH P>P, u G> 
= C;,,, TpHueM B YCJIOBHAX CTalMOHapHOrO 250 
/TCYCHHA MOTHOE BOCCraHOBMeHHe CTPYKTYDPbI 
HEBO3MOXKHO, TaK KaK 4aCTbh CBA3CH B MOTO- 
ike OOn3aTeIbHO OyeT paspymieHa (MOSTOMY 
MM1acTHYecKaw BABSKOCTb YY =f (P) npu P>P, 


0 
)Bceryla MeHbIUe, YEM HCTHHHO peJakcallHOH- 100 200.300 400 0 100 200 300 cek. 
}HaA BASKOCTb, COOTBeETCTBYIOMNLaA TeEYeHUIO a 
}0e3 paspylIIeHHA CTPyKTypbl, % Up P< Puc. 3 


= P,). 

2. Bucko3uMetpuyeckan KpuBaan P,—G, orpeuaromaa cTalMOHapHOMy 
TeYeCHHIO MH AHOMAIHH BASKOCTH, HE MOKET XapakKTepH30BaTb THKCOTPOMHUI0. 
Ona cooTBeTfcTByeT HHKHEMY NpeLecy THKCOTPONHOrO paspyIeHHA CTPyK- 
‘TYPbI, MOITOMY BHOJHe OOPaTHMa MU HE3aBHCHMa OT HalipaBJeHuA ee CHATHA 
(TOBBINICHHA WIM NMOHWKeHUA CKOpOcTu). KpuBaa P,—G orBeyaeT Bepx- 
HeMYy IIpeesy THKCOTPONMHOTO BOCCTAHOBJeHHA CTPYKTYDPHI. 

3. TukcoTponHpli asddekT pu KaxK OM rpawueHTe CKOPpOCTH B CHVJIO- 
BOM BbIPaxKeHHH XapakTepH3yeTCA NakeHHeM HalpAxXeHMA CABura OT pe- 
aeapnoro P, kK upewqeabuomy P,, T. e. BeauyuHou AP = P,— Ps. 

4. Bo3MO2#KHOCTbh TpoOABJeHHA THKCOTPONHOrO s*dekTa CHCTeMbI UM ero 
BCJMUHHA IPH pasHYHBIX PpawveHTax CKOPOCTH OF PaHH4MBaeTcA MWNOWAaTbIO 
«pasBuKy) MexKLy BeTBAMM KDpuBEIxXP,—G u Ps—G npu G>Gr 


Gy Gy 
s=\ P,(a@yda— \ P,(G)dG, 
Gp Gp 


rae G, —KpuTuyeckul rpaqveHT, COOTBETCTBYIOWMMM Npesesty TekyyecTH 
P,, (") (puc. 4); Ga--rpaqueHT, O KOTOPOrO OeHMBAIOT THKCOTPONUID. 
- 5, B o6mem Buse BpeMA NOMHOTO BOCCTAHOBeHHA CTPYKTYpbI fy, 3a- 
BUCHT OT CKOpocTH edopMalun CHCTeMbI pH paspyuleHuu ee CTPYKTYPHI. 
_Makcumambuoe sHayenne ¢,, ocTHrajmleecd pH HaHnOoJbUuIMxX Tpawquen- 
TAX, ABIACTCA XapaKTePHOH KOHCTAHTOM THKCOTPONHbIX CBOHCTB CHCTCMPI. 
ConocraBaad MpOABJIeEHHe THKCOTPONMM B XUAKO- MW TBEPAO-NMACTHYHbIX 
-cucTemax C UX CTPYKTypOli, MOXHO OOLACHHTD UX KaYeCTBEHHOe OTIN- 
ye B OObIYHDIX YCJIOBMAX MCIBITAHHA (MePeMeLIMBAaHHeE, BCTPAXHBaHHE). 
AHu30,MaMeTPHYeCKHE YACTUIbI B TBEPAO-NWaCTHYHOH CHCTEME BeVINKH 
TO pasMepaM M MAaCCe, COCAMHAIOTCH SHAYMTCbHBIMM CHaMH CICHJeHHA, 
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oOpasya CTpyKTypbl THNa KapKaca ('*), mocde paspyuleHuA KOTOPOTOy 
OCTAIOTCA OGJIOMKM UM OTZCUIbHbIC YACTHIbI, CBOOOAHO NepemMemalouneca By 
MaJOBASKO AUCHepcuoHHOH cpene. B HepaspylIeHHOM COCTOAHHUM CHCTeMa) 
MOUTH He pesakcupyer (HeoOparumo) mph P< Py; aa Hee Gr upes=| 
BEIUaliHO Mal, HOSTOMY MPH OOBIMHO MPHMCHAeCMBIX MaJbIX G OOHAPy2Ku-) 
Bae€TCA SHAYHTeDHEI nepenay or P, K Ps u, COOTBETCTBEHHO, «pasBHJIKa» 
JOJLKHa HM€Tb OYeHb OOdIb- 
Wy!o WHPHHY pH MavJIblx 
G (cm. puce. 4). Camasn Ha-| 
yYaIbHad YaCTb «pa3sBHJIKH» 
Id TaKOH CHCTEMbI —TOUKa 
P,, oTBeyaioman  CJIMAHHIO 
BetBseh P,—Gu P,—G, u 
JMHeHaA YacTb KpHBoK Ps—G 
mupH P< Py (Bo MHOrHX culy- 
yaaX 9IKCICPHMeHTAJIbHO He- 
JLOCTH)KMMBIe) NOKA3aHbI NYHK- 
Baek THpOM B JeBOH YacTH puc. 4 
B CHJIbHO YBeJIHYCHHOM Mac-. 
wade. IIpH moppileHHH KOHIeHTpaluH AucnepcHoH asp Ps cHbHO | 
pacter, NosTomy pe3KocTb mepenaga oT P, K Ps yMeHbUIaeTCA, CHCTeMA | 
TepxeT THNMYHO THKCOTpOMHbIe cBolcTBa. BpemMa BoccTaHoBJe- 
HMA CTPyKTypbl B TBepO-NaCTHYHBIX CHCTeMaX COCTABJIAeCT MHHYTHI, 
YaCbI, CYTKH, BMOJHE WocTaTOuHble AWA OOHAPyXxXeHHA UX XWHAKOTO co- 
CTOAHHUA M TeTMIM TuCTepesHca MpH KpaTKOBPeMeCHHHIX HMCIbITAHHAX, 

B 2.KMJLKO-IIaCTHUHBIX CHCTeMaX UYaCTHUbl WIM CerMeHTH JIMHHbIX 
IeMO4eK MAaJIBI, MORBWKHbI, COCAMHEHHI OoONee CaOLIMU CHJaMH cllense- 
Hua. Onn JerkKo pesakcupyiot mph P< PR u G<G,, nlosTomy Hayate 
«pa3sBHIKu)> WM wJMHefHad yvacTb KpuBoHh P;—G mupn P<P, aaa Hux 
SKCIEPHMCHTAJIbHO JerkO OOHAPyKUBaIOTCH. fg H3MePAeTCA 3eCb CeKYH- 
amu, 

Pasiuuue MposBaeTca M B TOM, YTO C NOBLINIeHHeM G mupupocTt P, 
B TBeP/lO-IWaCTHUHbIX (MHCMepralvOHHbIX) cucTemMax Maw (17,19), rorga Kak 
B KAKO-vacTH4HbIX OH MO2KeT OBIT O4eHb BemHK (1). 

B pactBopax adupos me10103b, Kay4ykKa THKCOTPONHIO Hao ompe- 
JeATb IPH OombuIeH CKOPOCTH HaOXKeHHA HAarpy3KH B NepBbIt MOMECHT 
BPe€MeHH, a HE Tocse mepexoga K CTalMOHapHOMy Te4eHHIO. TloBuaHMO- 
MY, B YCJOBHAX NPHMeHeHHA KAMMAIAPHOrO BHCKO3HMeTPa THKCOTPOT- | 
HOe paspylieHue pealu3syeTcH BO BXOJOBHIX 9sdektTax, Kora nepex me-| 
pexOMoM K CTaluMOHapHOMy TOTOKY MpoucxomuT yupyraa mecdopmauusa | 
M paspyuieHue Oobmoro 4uCa cBABseH. | 


loctynuno 
12 XII 1953 
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| PHSHYECKAAH XHMUT 


H, T. YOBHbIK 


: NPOH3BOAHbIE NOJIAPOFPAMMbI B PACTIIJIABJIEHHbIX 
) IJTEKTPOJIUTAX * 


(ITpedcrasaexo akademuxom A. H. ®pymkunoim 5 I 1954) 


E. M. Cxo6e HeqaBHO NoKa3aJl, YTO MOXKHO NOJYYHTh B BOMHEIX pa- 
CTBOpaxX Ha PTYTHO-KalleJIbHOM 9JIEKTPpOMe MpPOH3BOAHbIe MOJAporpaMMbl, 
2CIM K aBTOMaTH¥eCKOMy NoAaporpady mocseqoBaTeJIbHO C raJIbBaHOMeTPOM 

PHCOCAHHUTb QJICKTPOJIMTHYeCKHH KOHDeHCaTop OoJbIIOH eMKOCTH. 

B wacTosileH paO6oTe MpHMeHeH 9TOT MeTOA 2eKTpHYecKOrO AUd@depeH- 
HPOBaHHA WIA NOJyYeHHA KPHBbIX B PaCiIaBJIeHHBIX JTeKTpomuTax. Jlia 
anvcH MOJaporpaMM Obl HCMOJIb30BaH aBTOMaTHYecKHH NomAporpad Jle- 
HHHrpamckoro saBoya «leosoropasBegqKa» spimycKa 1941 r. Ilonaporpadb 
cHaOxKeH TaJIbBaHOMETPOM, KOTOPbIM HMeeT UYBCTBHTebHOCTD 5,8+ 10-9 a/mM, 
BHYTpeHHee colpoTuBmeHHe 400 cM, BHellIHee KPHTHYeCKOe COMPOTHBJeHHe 
1900 om u nepHog coOcTBeHHbIx KOe6aHHh 5,6—6,5 cex. 

TlocemqoBaTeIbHO C TaJIbBaHOMe€TPOM BKJIOUaIM CYXOM IJIEKTPOJMTHYe- 
CKHH KOHReHcaTop emKocTb1o 3000» d u pad6ouum HanpsaxKeHnem B 12 B. 

SlekTpowuTuyecKkad AyeHKa C TBEPAbIM MMKPOMJIaTHHOBLIM CTalMoHap- 
HbIM HHIMKATOPHbIM 3JIeEKTPOMOM MMeJla Takoe Ke CTpoeHve, Kak U B Ipe- 
Gbinyulei padote ('). B KauectBe oua Oblla B3ATa PaBHOMOJeKYJApHAaA 
cMecb OPOMHCTOrO aJIIOMHHHA MH XJlopucToro HaTpHa. BpomucTHi aiomuHult 
CHHTe3HpOBaJIN, KaK H B Mpesbiqyueu paGOore (!). OcrambHple ramoreHu sb! 
TOTOBUJIM OOLIUHBIMM MeTOmamu (7) H3 X. 4. WIM 4. . a. MCXOMHbIX BellecTs, 
Oo6e3BOXKHBAIM WM XpaHHJIM B 3allaAdHHbIX MpoOupKax, 


: 903 
) on TR pas », re 0 moka 


Puc. 1. Tpwx abl NoBTOpeHHad MpOu3sBOAHaA MOAAporpamMMa 
0,05% CuCl B AIBrs—NaCl; ¢ = 231°, S=1/; 


Ha puc. 1 maHbl TPH MpovsB0LHble MOMAPOTPaMMD! jin pacTBopa X1OPH- 
‘cTOM Me, CHATHI€ MOCEMOBATeEbHO OMHA 3a Apyrok NpH OMMHAKOBOH CKO- 
pocTn HaNOMKCHUA BHelHero HallpsxeHHaA. OHM MOKa3sbIBalOT NOVJIHY!O BOC- 
TIpOHSBOMMMOCTb KpHBHIX. ITpousBomHbIe KPUBbIe Ha PHC. 2 WA pacTBOpOB 
XJOPHCTOTO KOOaIbTa MOKAaSbIBalOT, UTO MeXKy BbICOTOH MPOHSBOMHOPO THKa 
‘HW KOHUeCHTpalveH xiopucToro KoOalIbTa B pacTBope cyllecTByeT mipamMast 


MPOMOPUHOHaJIbHOCTD. 


* B 9KcrepHMeHTaIbHOM uacTu paooTbl MpHHuMama yuacTHe H. A. Monnenp. 


| 

ive) 

Ps 
2 


Ha puc. 3 npuBemeHbl NpOusBOAHAA HM OObIYHaA NOJMAPpOrpaMMbI AIA Pac 
TBOpa, COMepKallleroO HOHbI KOOAbTa CBHHIA, KaMuA, BOLOpOAa, spa | 
u Hatpus. [lepeq nomyyeHveM KPHBBIX ObIIH OTCbHO M3y4eHb! OObIMHbIC: 
H IMIPOH3BORHbIe MOJIAPOrpaMMbl! (bona HW WOApOrpaMMbl pacTBOpoB, COjep-~ 
Kale TOMbKO OMMH pacTBOPeHHbIN raJloreHHy. 


005 


Syne AU | tig ir 0 moka 


Puc. 2. 3aBHCHMOCTb HpOM3BOHbIX MHKOB OT KOHIeHTpalun 
CoCl,. ¢ = 234°, S= 1/59; 1—0,02%, 2 —0,04%, 3—0,06% 


66mm 


Ha ocHope 9THX HCCIEMOBAaHHH OblwlIO yCTaHOBJIeHO, YTO NHKH Ha IIpOW3-- 
BOLHOH KPpHBOH OOyCJIOBJIeHbl paspaAOM HOHOB KOOaIbTa, CBHHIa, KaMUA 
wv BOmopona. 

BerwuHa HalpseKeHHii, pH KOTOPHIX NOABIIAIOTCA MeperHObl Ha MPOu3-| 
BOJHOH KPMBOU, JexKaT OM3KO KK 3HAYCHHAM 3JIEKTPOABHKYLIAX CHI COOT- 

BeETCTBYIOULHX OOPaTHMBbIX TaJib- 

BaHnyeckHx wenen JLannea, uC4 
Al clegqoBpaHHblx IO. K. J,eaumap- 
ckum B AIBrz; — NaBr kak pace} 
TBopuTeye (3). 

Tak Kak KOHJeHcaTOp He po- 
mycKkaeT MOCTOAHHOTO TOKAa, TO 
cHula TOKa Tocle KaxK Oro Ma 
KCHMyMa MafaeT. SOTO OOcTOS- 
TCJIbCTBO MO3BOJIHIO 3alvcaTb 
MIpOHSBOAHYIO NOAporpaMMy pki 


: UVYBCTBUTeCJIbBHOCTH TaJIbBaHO- 
Puc. 3. []poussoguan (2) uw oOpryHaa (2) nOsIpo- 


rpaMMsl pactBopa 0,04% CoCl,+0,04% PbBr,+ M€TPa, KoTOpax B 10 pas TIPeBBI-- 
+0,04% CdCl, 8 AIBr;,—NaCl; ¢ = 254°; faeT MYBCTBUTCIBHOCTS Tips 
TSize Wing OS allen, 3alMHcH OOLIYNOM NOJIApOrpaMMBI.| 
Buicora mmpou3sBoqHoro makcu-> 
MYyMa JIA KOOabTa, NpH MepecueTe Ha OAMHAKOBYIO YYBCTBUTEJbHOCTD PaJib- 
BaHOMETpa, OKa3aJlaCb MCHbIle MOJOBHHbI WHPy3HOHHOrO ToKa, HaGsOMae-! 
Moro Ha OOBIMHOM KpHBOH. 
OOpamlaer Ha Ce6a BHHMaHHe TOT (pakT, 4TO Ha NpoHsBOmHOl TOJIAPO- } 
rpaMMe WMeIOTCA YeNkHe MHKM JIA BCCX KaTHOHOB, KOHUCHTPauuA KOTOPbIX 
B 3IEKTpOMTe Mala, B TO BP€MA KaK HCHO BbIPAaKeHHbI Dudbdy3snonnyiit 
TOK Ha OOBMHOM MO/AporpaMMe HaGOLaeTCA TOMbKO WIA KOGampTa. JLud- 
(bySHOHHbIe TOKM JWIA CBAHWA M KaMMA CMBaIOTCA B OMY OGULYIO BOMHY. 
CueqyeT OTMeTHTb, YTO NOuyYeHHe OObIYHEIX NoAporpamM mocwemopa-| 
TEbHOTO PaspAa WOHOB HeCKOJIBKHX MCTAJLIOB © YeTKHMHM O6acTAMH Ud)- 
(Py3HOHHBIX TOKOB B paciJIaBJICHHbIX IJICKTPOMMTAX 3aTpyaqHeHoO. OnHum U3} 
Ba2KHCHUINX IpenATCTBUH Ha STOM IYTH ABJIAeTCH OOPas0BaHHe cmaBoB) 
Me7KY BbULeIAIOULMMHCA MeTasamu, Ilo sto npwunHe BeluuynHa mucbdpy-} 
3HOWHOPO TOKAa JIA HOHOB OMHOPO MeTaJJIa LO Havadla BbILeeHUA CJleLyi0-} 
UlerO MeTaJa HE OCTACTCA MOCTOAHHOH, a BO MHOFMX Cilyyaax Bospacrac;r. | 
TloreHmMaJIbI 2Ke BbIeCIeHHA MEeTaJLIOB 4aCTO OKA3bIBaIOTCA NOHWKeHHBIMA | 
H He COOTBETCTBYIOT 3JICKTPOABUXKYUINM CHAM OOPaTHMbIX TPaJIbBaHHUecKHy. | 
ened, ‘ je 
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Q moka 


| 


TIpH 3anucu mpo“3sBoqHBIx KPMBBIX COKPalllaeTCa JWIMTeIbHOCTb 3uIeKTPO- 
'3H3a HM TeM CaMbIM yMeHbIalores OJAPONPHATHBIE YCJIOBUA JIA O6pa3soBa- 
"ua ciuiapoB. Ilostomy B paciiapax merue noyauTh NIPOHSBOHEIN NouJApo- 
Ppaduyecku cnekTp paspaqa merammueckux HOHOB, 4eM OODIUHDIi. 

Beipaxkato 6narozapHocts E. M. Cxo6en 3a NOMOllb B OCBOeCHHH IIpous- 
BOAHOH losporpadun. 

KyOnmmesckuit apuaMouupiit MHCTHTYT Fe 


| UHMTHPOBAHHAS JIMTEPATYPA 
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Jloxaagn Akagemun Hayr CCCP 
1954. Tom XCV, Ne 3 


PH3BHYECKAA XHMHA 


H. M. IMAHY9JIb 


MAKPOCKOIIMYECKHE CTAJMH, OCOBAA POJb HAYAJbHOrO 
NEPHOJA WH MEXAHH3M JIEACTBUA AHPUBUTOPOB 
UV NOJIOXKUTEJIBHbIX KATAJIM3ATOPOB B_ LEMHbIX PEAKLIUAX 


(IIpedcmaszeno axademukom H. H. Cemenosoim 15 I 1954) 


B 1940 r., u3syyad BAMAHMe apoB cep Ha peakMIO OKHCAeHHA H,S, 
MBI CTOJIKHYJMCb C HHTepeCHBIM ABJeHHeM. «UpesBpiyalino HeEOKULAHHLIM— 
OTMETHIM MbI B paOoTe (')— oKasaqocb TelicTBHe napoB cepp. He6our- 


umme o00aBKH Cepbl YBeJIHUMBaIOT MepHO MHAYKUMM, a ObaBKU B 
0,5—1 mm Hg waueo ocTaHaBMBaIoT peakiluio. OHaKO Te 2Ke CaMBIe 206aB- 
KH, BBCJCHHbIC MOC€ MaKCHMYMA@ CKOPOCTH, HE OKa3bIBaIOT Ha ee TeYeHHe 
- HMKaKoro BJIHAHHA. 


PeakWHaA OKHCJeCHHA CepOBOLOPOa OTHOCHTCA K Kwaccy WeNHbIX pa3- 
BeTBJICHHBIX peaKUHH. OOume TeEOpHH KHMHETHKH WeNHbIX MpoweccoB Onan 
jaHbt B padotax H. H. Cemexosa (°). 

OxnHako, cormacHoO WeNHOH TeOopHu, ROOaBKa HMHTHONTOpAa, TOpMO3AaIaK 
peakUHI0 pH BBeAeHuM ee B HCXOHYIO CMCCb, LOM2KHA TAKKE TOPMO3HTb 
pomuecc HW NpH BBeeHHH B pearupyloulyloO CMeCb CHycTA HeKOTOpOe 
BpeMA NOCe Hayata peakuuu. Huxe 9TO NoOMORKeHHe OyeT cTporo 060- 
CHOBaHO Kak JIA Cayuad WeNHOH HepasBeTBJICHHOH, Tak H AAA cayuan 
WeNHOH pa3sBeTBIeHHOH peakuHH. CyemoBaTebHO, 3aMe4YeCHHOe HaMH 
cBoeoOpasHoe NoBeseHHe MHTHOUTOpa TpeOyeT atbHehmero pa3sBHuTHA 
WenHol TeOpHu, KOTOPOe MbI BHAHM B CO3aHHH HOBOTO TpeCTaBJeHHA 
O CYIMe€CTBOBaHHM MaKPOCKONHYeCKMX cTaM B MCXaHH3Me WeNHbIX XHMu- 
YeCKHX peak. 

1. Tetictpue HHTHOUTOPOB Ha WeENHYW HepasBeTBAeH- 
HYIO peakuHw. KuneTuyeckad KpHBad JIA HEMHTHOMpOBaHHOH WenHON 
HepasBeTBJICHHOH peakituM (cM. puc. 1a, Kpuspaa 7) onucpiBaeTca B Oe3- 


| pasMepHbIX NepeCMeHHHIX ypaBHeHHeM 


= (lec). (1) 


B sto dopmyue n= =x uct=gt, roe X—KONMYeECTBO Ipopearupo- 
BaBIUerO BEIICCTBA; My) — CKOPOCTb 3apO%XMeCHHA AKTHBHBIX UCHTPOB;, g uM 
%-— KOHCT@HTHI CKOpocTelt peakiui OOppiBa WeNH UW B3aHMOJCHCTBHA aK- 
THBHBIX UCHTpOB C MOJ€KYJaMH HCXOHbIX BeLIeCTB, COOTBETCTBCHHO; 
¢t— BpeMaA peaKkiun. 

3a HCKJIOUCHHEM MaJbIX 3HaueHHH + BLIpaxeHHe (1) xopomo annpo- 
KCHMupyeTca ypaBHeHHeM IpsAMon 


yt. (1’) 


BsezenuHe B CM€Cb HHTHOuTOpa B KOHWeHTpaunA Cy mpHBoduT K AO- 
TOJMHUTCIbHBIM OOPbIBAM I[€NH CO CKOPOCTbIO, paBHol RCo, rue k — KOH- 
CTaHTa CKOpOCTH peaKUHH aKTHBHBIX WeHTpOB C MOJeKYIOK HHTHOUTOpA, 
nN — KOHUCHTpalHA AKTHBHDbIX ICHTPOB. 

12% 603: 


| 
| 


Ypapueuue KHHeETHUeCKOl KpuMBO, HHTHOMPOBAaHHOH C Camoro Hayasa | 
peakIjMM (pH YCIOBHM, 4TO pacxXOZOM HHrMOuTOpa B xXofe mporecca 
MOXKHO WpeHeOpedb), HMeeT BHI: 


(Lees), (2) 


om on? 


rae a=1+kC,/g. Sto ypapnenue npu a = 20 onucbIBaeT KMHETHYECKYIO 
KpuByio 2 puc. 1 @;oTueTAHBO BUHO, YTO BBeLeHHe MHTMONTOPA IpUBeO 


CaM IGh RE 


T ---— 


Puc. 1. Jleficrpue uHrnOuTOopoB Ha WelHbIe HepasBeT- 
BJIGHHYIO (2) H PpasBeTBJeHHY!O (6) peakWHH 


K ABHOMY TOpMOxKeHHIO peakituu. Bpipaxenve (2) xopomio anmmpoKcumu-. 
pyeTca ypaBHeHuwemM mpsxmoLi 


4~—. (2') 


Ecam WHrHOUMTOp BBOAMTCA B YXKE pearMpylollylo cMecb pH +t=—7%,_ 
TO Ip t >t | 


(1 -- =) —e ™ 
a 


ee +{(1 a =) (*, fern —) —1}. @) 


Ora Popmywa pw OoWbWIMX & (Kora TOAbKO UW MMeeT MeCTO 3aMeTHOE 
TOPMOXKeHHE) C OOMbIWOH CTeMeHbIO TOUHOCTH allmpOKCuMUpyeTcA ypaBHe- 
HHeM IIpAMOH 


7=— 
% ae 


UIA ives Vp oe (3°) 


e4 


Bpipaxenue (3°) upemcTaBneT coOol cyMMy BeJIMUMH Y, ONpememsne- 
MbIX Popmyviamu (1’) uw (2’). Kuneruyeckad kpuBaa, coorpercTBy1omlad 
ypaBHenuio (3), moKasaHa Ha puc. 1 a, KpuBaa 3. Takum oOpasom, Hanno 
pe3koe TOPMOxKeHHe Mpomecca LOOaBKOli MHrMOUTOpPA, BBEeEHHOFO B CMeCb 
B YCJIOBHAX YXE PasBuBUIeHCA PeakIMH. 

2. Leictpue wMHruOuTOpoB Ha Henny pasBeTBAECH- 


Hylo peakmuto. B atom cayuae KuHeTHUeCKad KpuBad HEMHTMOUPOBAH- 
HOH pe€aKUMM ONMChIBAeTCA ypaBHeHveM 


Hj=e™*—t—1, (4) 
oe 


Aa ees TFS of, mpuyem o = f—g, f—koucTaHTa cKopocru pe- 


akKUMM pasBeTBeHHA Wenu. Jia KMHeTHYCCKUX KPHBbIX MHPMOMPOBAaHHbIX 
peakuwui AMeeM ypaBHeHHA: 


q—-=—t+—(e*—1) npn a0; (5) 


4= mp a=0, (6) 
604 


re a= 1—kC,/9. IIpu «<0 srrpaxenne (5) cpogutcn k panee mnoujy- 
YCHHOMY JIA Hepa3sBeTBJICHHOM MenHOH peaKmun (2) 


7 4 
Co capaci eee aa aie (5’) 


Y= 


Ha puc. 1 6 noKasaHpr KuHeTuYeCKHe KpHBBIe HeHHPHOUpOBaHHOl 
WENHOM PasBeTBJICHHOH peakilun (KpuBan J) u peakyuu, unruOupoBanuoti 
c caMoro Hayada («= — 5) (KpuBaa 2). Kak BUAHO, B 3TOM calyuae uMeeT 
MECTO CHJIbHOe TOPMOxKeHHE peakunH. YpaBHenue (5’) c Oonpmolt cre- 
Me€HblO TOUHOCTH aNNpOKcuMupyetca Popmyaof 

v 
os uw 
Yr | a | : (5") 

Ecau 200apka MHTHONTOpa BBOAHTCA B MOMEHT BpeMeHH t= 7, TO 

pu * >, MMeeT MeCTO ypaBHeHHe (upu a+- 1) 


q=—Z t+ (stsjeemta+2—-Le4+4), o 


a a 


roe & =e — 1; y= es —+,—1. J\na wutepecyiomero wac cayyaa «<0 
MH MpH WocTaTouno Oonbmux 3HayeHHAX |a| BEIpaxenne (7) c TeYeHHeM 
BP€MeHH CBOHTCA K dopmyue 

oy / 
Saye Coy 
T. €. BCKOpe Mocae BBeMeHHA OOAaBKH UHHTHOMTOPa B pearupyrollly1o 
CM€Cb KHHETHYCCKaH KPHBaA CTAHOBHTCA apadewbHOH KMHETHUeCKOli 
KpHBOH peaKWHH, HHrHOMpOBaHHOH c camoro Hauana (puc. | 6, KpuBan 3) 

TakuM oOpasoM, KJlaccH¥ecKHe MIpeWCTaBJeHHA O MeXaHH3Me ILeMHbIX 
H€Pa3BeTBJICHHBIX HW I[CMHbIX Pa3BeTBJICHHBIX peaKIMii He MO3BOUIAIOT OOb- 
ACHHTb OTMeCYCHHOe HAMM ABJICHHe MBOAKOTO RevcTBUA MOOaBOK MHTHOUTOPA. 
B cBa3H C 3THM MBI IPMN K BbIBOLY, YTO HadaJbHOMY MepHomy WenmHbIx 
peakuHi cilelyeT IpumucaTb ocoOyio poulb B pa3BuTuM Mporecca. Ilo Ha- 
WIeMyY MHeHHIO, B HauaJbHbIM MepHow B pearupylouleH cucTeMe mpoTeKaeT 
CaMOTOPMO3AIaAcA MAKpOcKoNMYecKad HHHUMUpyioujaa peakuna. IB pesysb- 
TaTe TaKOH peaKUWH OOpa3syloTCA MpOMyKTbI, KOTOPble MHAYUMpyioT Mocwie- 
mylollve MaKpockomMueckHe cTaquM UemHoro mpomecca. OTH MmpoxyKTEr — 
KOHeUHbIe€ WIA HavaIbHOW MAMIUMMpylollen CTayqMu — ABJIAIOTCA MpOoMexKy- 
TOUHBIMH MO OTHOMeHHIO K CYMMapHOH WenHOM xHuMN4eCcKOH peakunu. B Ka- 
YeCTBE MOMeJIM HavasIbHOH CTaqWH MOKeT CJYXUTD WelHad pasBeTBJIeHHaA 
peaKUHaA, LJId KOTOPOH XapakKTepHbI Mpeedb!l Oblcrporo mpoTeKaHua Mpo- 
rjecca. 

BecbMa BO3MO2KHO, 4TO HHTHOUTOPaMH UWeNHbIx PeaKUHH ABJIAIOTCA Be- 
Ie€CTBa, B3aMMOelicTByIOWIMe C AKTHBHbIMM WeHTPaMM HaudaJbHbIX MHUIH- 
upyloulux cTramui. Torga mo6aBka wHru6uTopa B WCXO,HyIO CMecb (HIM 
B yxKe pearupylolllylo CMeCb, HO Ip MaJIbIX BpeMeHax peakIMu) OyeT TOp- 
MO3HTb CYMMApHBI Mpolecc, NOaB/IAA MHMUMMpPYy!OUly!o CTaquIo H yMeHb- 
Wiad KOHIUeHTpalluio MpOMexKyTOUHOrTO HMHAYUMpyloulero mposyKTa. OgHaKo 
moOapka HHTMOuTOpa, BBeeHHaA B pearupyiolllylo CMeCcb TocsIe Npoxowmye- 
HUA HavabHOH MHUUMMpPyIolle CTaquv, He MOWKHA OKAa3ZbIBAaTb Ha XO] 
CyMMapHOro polecca HHKaKOrO BJMAHHA, TAK Kak Ip 9TOM MpoMexyToU- 
HbIM HHLYUMPYIOWM MpOAyKT yxKe ycrepaeT OOpasoBaTbcA B CBOeH Mpe- 
Jl@JIbHO BOSMOKHOH KOHUeEHTpaluu. Camo coOoH pa3syMeeTca, YTO BOSMOXKHBI 
pa3mwuHble yclowKHeHuA ETOH KapTHHbl. HecoMHeHHO, MOJKHBI CYeCTBOBATb 
BellecTBa, MOOaBKH KOTOPEIX (CMOCOOHbI MOLaBATb CyMMapHylO IlenHy!o 
peakIlMi0 3a CUeT B3AMMOMeHCTBUA C MPOMeXKYTOUHBIM WHAYIMPYIOUlMM IIpo- 
JLYKTOM WIM C aKTHBHBIMH WeHTpaMH M@KPOCKOMMYCCKUX CTANHH, HHAYIUM- 
POBaHHBbIX STHM IIPOAyKTOM, 4H T. I. 

TlopuquMomy, MpefcTaBieHve O HauvaJIbHbIX HHMIMMMPyIOWMx CTaMMAx 
JOJ2KHO H3MeCHUTb TAaKKe BSTIATbl Ha MCXAHH3M TeHCTBUA MOJOAKUTCJbHBIX 
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Ye + 


KaTaJIM3aTOPOB IellHbIx peak. Ilo Bceu BepOATHOCTH, BeECbMa MHOTHe OCO- 


6eHHOCTH KaTasu3a Halityr ce6e OObACHeHHe Mocse BbIACHeHHA POH Ka- | 


TaJH3aTOPOB B IIpOTeKAaHHH HavdaJIbHbIx MHUMWAUNpPyIoulnx cTayuu. 


Hopoe mpemcTapsieHve O MAKPOCKONMYCCKUX CTaqMAX B UeMHbIX peak- | 


UMAX, 06 OCO6OH POH HavaIbHOrO MepHoga HM MeXaHu3Me elicTBuA HHrMOU- 
TOPOB HM MOJIOXKUTEIbHLIX KaTaJIH3aTOPpOB NMOATBepxKAaeTCA PATOM SKCIepH- 
MeHTaJIbHBIX HCCHIemoBaHH. Hemapuo 3. K. Mait3yc u astop (3, *) oOTKppi- 
JIM CYIeCTBOBaHHe JBYX MAKPOCKOINHYCCKHX CTaM B peaKIMH KaTaJIM3Hpo- 
paHHoro HBr okucleHHaA Npomana B AalleTOH, BLIACHHJIH POJlb KaTaM3aTOpa 
B HavaJibHOH MHUIMMUPylollleli CcTamuu, yCTaHOBHJIM KMHeTH¥YeCKHe XapakTe- 
PHCTHKM STOH CTaqHH U BbIABHJIH HeKOTOPble CBOMCTBa MpoMexKYyTOYHOLO 
WHAyuMpyrouero mpomyKta. K TaKOMy xe pesyJIbTaTy MpHIIM STH aBTOPHI, 
pacCMaTpuBad OKHCeHHe MponaHa, KaTalM3HpoBaHHoe jOOaBKamu NOs, a 
M. ©. Cexopa uv aBrop — KaTasu3sHpoBaHHoe HBr oKkucleHve 9TaHa B YKCyc- 


Hyio KucuoTy. Tipu okucmteHuu aJibaerugoB B rasoBol dase 3, K. Mai3yc— 
wu apTop (*) HaOmoqamH HavabHyio CTaqHIO OKHCJIeHHA alleTabl@eruya 


KHUCJIOPOMOM, KOTOPan CMeHAaCb CTaqHeH OKHCJCHHA aJIbqerHqa NIpoMexy- 
TOUHOH ruApomepekuicbio, HO yxe 6e3 yyacTuA KUCTOponma. Hamuune mByx 
MAKPOCKOMMYeCKHX CTaMH (MOHOMOVJIeKyJIAPHOH BHavalle UW aBToyCKOpsAlo- 
uyelica pH OouIUMXx TayOuHax peakuuu) sametum E. VW. UWnuranpexun (°) 
JIA UeMHOK peakWMKn pasmomeHua HO. 


IlopuquMomy, pa3JIMUHble ad*dekTb! WoceevCTBUA CBeTa B (POTOXHMHYEe- | 


CKHX Hpomueccax, OTMeUeHHbIe WIA peak OKMCJeHHA, MOMMepH3alHH 
IPyrux, CBAZAHBI C HavaJIbHbIMH HHMWAMpyiouluMu cTaquamu (71°). Ha 
yuacTue KaTaJIM3aTOpa JIHUIb B HauaJbHOH cTaquu Mpowecca YykKa3bilBaloT 
onmpiTst B. K. Lipickopcxoro w H. A. Kucenesot (!!), moKagaBiiux, uTO map- 
raHel, (HadTeHaT MapraHita), KaTaJIM3HpyIOUlHH OKUCIeHHe KepOCHHOBBIX 
(ppakuni HedTu, IpHcyTcTByeT B 30He PeaKIMH JIMUIb B HaUaJIbHbIM MOMeCHT 
mpomecca, a 3aTeM BbINaaeT B OCaNOK (B BUE COMeH KAPOOHOBbIX KMCJIOT). 

TopmMosallee elicTBHe MHTHOHTOPOB pH BBeeHHU B WCXOJHYIO CMeCb 
peareHTOB H OTCYTCTBHe eHCTBUA Ip BBeeHHH B Y2Ke pearupyrollly!o CMeCcb 
OTMeYeHO JIA MHOTHX CJlydaeB: Kpekuur 9sTaHa (!?) (uHrM6uTop — mpomn- 
JIGH); OKHCJIeHHe NponaHa B alleToH B UpucyTcTBuu HBr (*) (uHru6urop — 
aleTOH); OKHCIeHHe aOueTHHOBOH KucnoTH (1%) (nurn6uTrop — rugqpoxu- 
HOH); OKHCJIeHHe WHKIOreKcaHa B XUAKON dbase (14) (uHrHOuTOpb! — WHKJIO- 
rekcaHoul, OeH30u1) u Ap. MMetorca yKa3aHua, YTO OCObaA POUIb HadaJbHOrO 
nepHoa peakKUMH IpOABIseTCA HM B ApPyrHx KJlaccaxX XHMMYeCKUX mpeppa- 
IeHHH (HalpwMep, WIA MOHHBIX peakHit). 

CueqyeT OxKHLaTb, YTO BCeECTOPOHHee H3y4YeHHe MaKPOCKOMMYeCKUX CTAa- 
TMM WM WauvaJbHbIX HHMUKHPYIOWUIMX peakUMH B MeXaHH3Max IeNHbIX mporec- 
COB OTKPOeT HOBbIe TePpCNeKTHBb! JIA CO3HATeIbHOrO BOSTeHCTBHA Ha XO. 
XHMHUeCKUX MpeBpallleHun. 


Tloctynuao 
44 ] 1954 
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Hoxraagn Akagemun Hayx CCCP 
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BHOXHMHA 
A. B. BIIATOBEWLEHCKHA u JI. B. FABPHJIOBA 


3UMOCTOXMKOCTb O3HMbIX NWEHHL, A KAYECTBO ®EPMEHTOB 
(ITpedcrasrexo axademuxom H. B. Luyunoim 6 I 1954) 


Hameuenuas panee (!) cBa3b Mexxy XOJIOMOCTOMKOCTHIO pacTeHHii u Ka- 
4eCTBOM (epMeHTOR Obla u3y4eHa HaMH B ycJloBuax KuposcKol O61, WA 
MATKUX O3MMBIX MueHHy (Triticum vulgare). Brio B3ATo MATH COpToB: 
1) Jlrorecuenc 116, BpBegenupii B KuposcKol o61. HH_HBULyabHbIM OT- 
OOPOM H3 MeCTHOM KPeCTbAHCKOM NUICHHI[bl; CUHTaeTCA BbICOKOSHMOCTOHKUM 
WM BbICOKOypoxKalnbiM; 2) ApanKa, MeCTHBIM COpT, OTHOCAIIMica K pa3uo- 
BHHOcTH lutescens, BHepBble pa3MHOMKeHHHIH KOIXO3HUKamu SApancKoro 
palioHa; 3HMOCTOMKOCTD BbIlle cpequel; 3) YubaHOBKa, BbIBeeHHaA B 
YJIbAHOBCKOH O61. HHAMBULyabHbIM OTOOpom u3 copTa BemoKomocKa 6e3- 
OCTad, OTHOCALUIeroca K pa3sHOBHAHOCTH velutinum; B ycmoBuax JecocTenu 3H- 
MOCTOHKad, ObICTpO OTpacTaioujad BecHol; 4) MocKoscKas 4, BbIBeqeHHaa 
8 HemunHoBKe HHIMBULYaJbHbIM OTOOpoM us pasHOBHAHOcTH alborubrum; 


TaOauna 1 
KayecTBO KaTaJa3bl (BbIPaKeHHOe B Qi) Y OSHMEIX NMeCHHY 


Wea otaa gone eM SApauKka YubAHOBKa Mockosckan 4 Tro pa6ub 

mp0 Tr oO TX. 2 oe 1,99 rol Asoo Dae SO 
(GO Xe. AA Lax 1,46 2,00 1,83 

1 SS ee eee 1,40 1,47 dae i ay ‘Lae 
19 | 2 1,40 LaGH 1,48 fl SP 1,46 

6 II 1.35 1,39 1,44 1,62 1,80 

7 Il 1,19 1,15 1,24 4,52 2,55 

30 Ill 1,10 1,14 1,22 1,69 1,59 

28 IX 1,29 Ae) cleo , 30 1,40 

BO 3 1,62 1,60 4,39 4,88 4,40 

10 XI 1,55 1,45 1,96 1,90 1,84 

iad 1,73 1,76 2,04 2,36 2,55 

14 XII 1,34 1,25 1,52 1,62 1,68 

28 Xl 1,24 1,09 1,26 1,81 1,44 

OD? eV NE eras ds 1,44 ipa (| 23 AS they Cl 
: allen... 1,17 1,17 1,28 1,47 1,43 
Loe Teese % cal 1,34 1,65 1,81 2,02 

SOW IN, corcetse 1,36 1,37 1,54 1,76 1,77 

Hoe oC Re oes il oye 1,40 Al PA 4°39 1,43 

Gx ae 4,24 1,32 1,39 1,35 1,38 

Deh OS eet Lake Pes) 1:20) 1,61 1,99 

O53) tes Zo 0M 6 4,18 1,30 — ie el 1,68 
NG AAV 5 oo 4128) 4 AS! le) (l yote: — 

: 515°) . | 1,35+0,02 | 1,35+0,02 | 1,47+0,04 | 1,70+0,04 | 1,78+0,06 
ae i ee 78004200 | 48004200 | 61004500 8400-400 | 920025500 
Re Areas 20,4 20,1 19,05 | 17,27 16,70 
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5) Jlopa6mb, BpipeqenHaa B CymcKol O61. HHAHBYLyaJIbHbIM OTOOPOM P| 
MeCTHOM OaHaTKH, OTHOCHIelica K pasHoBuAHOcTH erythrospermum; 3uMO- 
CTOHKOCTb CpeAHAA, U3PEXKNBaAeTCA MIpH H3ObITOUHOM CHeEFOBOM MOKPoBe, | 
TlieHuubi BbICeBAIMCb B CeBOOGOpoTe MO YepHOMy Napy B AByXxKpaTHO! 
MOBTOPHOCTH Ha fesaHKax 7,5 m?. IloceB pyuHbim cnoco6om Ha IrvlyOHHy! 
3—4 cm c paccTosHvem Mexyzy panamu 10 cm. IIpo6n Opammcb C KOMKOM! 
moushl (10 >< 18 em naomanbio u 15 cm mo BepTHKaIM) B Tpex yuacTKaxi 
neasHku. Kauecrso depMeHTOB Olpememaoch B y3ulaxX KylleHua. Katama3ai 
HCCIeMOBaacb rasoMeTpHyeckw mpH 5 u 15°, KOHCTaHTbI CKOPOCTH BBIUH-. 
CIAIMCb 10 POPMysIe MOHOMOJIeKYJIAPHBIX peakuMl u3 6 OTCUeTOB, MpOv3Bo-- 
JMBIUIHXCA Yepes Kaxmpre 30 cex. AKTMBHOCTb HW Kau¥ecTBO Caxapas3bl olipe-. 
feismucb upu pH 4,8 u temneparypax 17 u 27° mpu KOHIeHTpaluu caxa-. 
posbt 0,025 M. Monosp ompememamucb (mo Viccexytuy) uepes 15, 45 wy 
90 MuH. Mocsje Hauasa onbiTa., ONbITbI NPOBOAWIHCb B TeYeHHe TpeX 3MMHHX! 
mepHonos (c 1950 no 1953 r.). B ta6n. 1 uw 2 mpuBeeHb! pesybTaTbI OMbI- 
TOB ¢€ KaTala30H WH caxapa3on. | 


TaOanna 2 


KayecTBoO caxapa3b 


Jliotecnenc 116 Mocxosckast 4 | 
Mata a oo | 
Qo (17—27°) pw, P-Kasl Qi, (A7—27°) wu, P-KaJl 
| 
| 
O52 Reon ie 1,24 3600 1h xe: 4200 | 
15 Ill 1,46 6400 1,40 5700. | 
AY IY Gs 1,16 2500 1,36 9200: | 
ASNT ec ass 1,67 8600 1,84 10400: | 
Ay Xal Gey te 4,42 6000 1,60 7900: | 
22 XI 2,04 12000 3,27 20100 | 
23 XII 1,38 5900 2,08 12400 
sy wine, aK IAW ob og 1 1,88 10700 2,88 18000 
Cpe oH AME tern = moni: 1,53+0,07 6900+800 | 1,96+0,18 | 10500-1400 


SHaveHuA TEpMHYeECKHX KOSPHUMEHTOB KaTala3bl HM B OCOOeHHOCTH Ca- 
Xapasbl OOHAPy2XKHBalOT 3HAYHTeJIbHbIe KONeOaHHA, OOyYCOBeHHbIe, HeCOM- 
HCHHO, H3M€HCHHAMH PexKUMA TeMMepaTypbl B Pa3sJIMUHble CPpOKH HaG6urope- 
HHA, HO ABHOe IipeoOanaHve BbICOKOPO KayecTBa (PepMeHTOB y 3HMOCTOMKUX 
miuenum Jitorecuenc 116 u Apanku u Oonee HH3KOe KayecTBO (bepMeHTOB 
y MeHee 3HMocToHKHxX MocxkoscKot 4 nu JIiopa6ib He BbISbIBaeT COMHEHHE. 


Ilocrymuuo 
31 X 1953 
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Jloxaayger Akagemun Hayx CCCP 
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ee BHOXHMHA 


M. A. BOKY4ABA, B. P. MOMOB u B. C. CAJOPOB 


| XPOMATOLFPA®HYECKOE PA3LEJIEHHE CBOBOJIHbIX 
AMHHOKHNCJOT CBEXKErO H 3ABAJIEHHOrO YAMHOTO JIMCTA 


(ITpedctaezeno axademuxom A. H. Onapunoim 8 I 1954) 


M3yueHHiO a30THCTHIX BeLCCTB Yad MOCBAMIeEH pA pador oTreuecTBeHHBIX 
M 3apyOexKHEIX apropos ('*). OnHako B STUX MCCIeMOBAaHMAX HeT JaHHbIx 
O CBOOOHBIX AMHMHOKUCIOTaX YavHoro pacTenus. Bmecte c Tem 9TOT BOMpOC 
MOMUMO cBOero 6HOOrNYeCKOrO WMHTepeca HMeeT BaxKHOe MpakTHYecKOe 3Ha- 
yeHve (7), Tak KaK AMHMHOKMCJIOTbI MpWHHHMaloT yuacTve B OOpa3s0BaHHH 
lapomata yan. Hamu Gpiio mpoBezeHo 
'u3yueHHe AMHHHOKHCJIOTHOTO COCTaBa a) eee 
2—3-JIMCTHbIX NO6eroB YaHHONO pacTe- BY/CHOL) > 

\HHA, ABJIAIOULHXCA CbIPbeM WIA M3ro- 
TOBJICHHA Wav; BOMNpOC HCCJIeEOBaH B 
CBA3H C BaXKHBbIM [WIA TeXHOJIOrMM Yas 
TIpoweccoM 3aBAJIMBaHHA wYaliHoro 
wMCTAa. 

C6op MaTepHasa WA aHalu3a Mmpo- 
H3BOQHJICA C UWaHHbIX pacTeHHi Cc 
iantauwu Wuctutyra watnow mpo- ~~ | 
MBILIJICHHOCTH MM CYOTPONHYeCKHX KYJIb- 
Typ (Anaceyu). Matepuan duKkcupo- 
BaJIcCd TapoM B amnapate Koxa. V3 
aHaJIH3HpyeMbIX OOpa3ll0B NowyyaJca Hk 
BOJHBIM SKCTPakT, KOTOPbIM Mocje oun- va 
CTKH OT JYOHJIbHBIX, O€JIKOBbIX, Me@KTH- 
HOBBIX BelleCTB HM KO(eHHa CryUlaica 
Moy, BAKYyMOM JO HeOObIIOrO O6bema. 
Pas3yeneHue aMMHOKHCJIOT MpousBorH- 
‘sOCb TlyTeM NoulyyeHua TBYMepHBbIX Hu- 
CXOALMX xpoMaTorpamM. B xKauyectTBe 
Mlepporo pacTBOpHTeiaA MpHMeHsAVICA oe 
@eHOJ, HACbINIeHHbIN BONO, a B Kaue- 9 
CTBe BTOporo pacTBopHTesA — |cMecb Le ae 
OyTaHOJla, BOZbI H YKCYCHOH KHCJIOTHI = 
B oTHOWeHHH 4:1: 5. 7 

Jia paOoTbl MbI NOb30BaIUCb xpo- | 
MaTorpaduyecko Oymaroi Ne 2 
AeHMHTpancKou (adpuku um. Bonopap- Puc. 1. XpoMaTorpaMMa CBOOOJHbIX aMH- 
cKoro, IloaBneHwe aMMHOKHCNOT OCy-  poKucaor cBexero yalinoro acta. 1— 
IecTBJIAOCb 0,2% pacTBOpOM HMHTHA- acilaparuwopaa xKucaoTra, 3—rayTamu- 
pHHa B OyTaHose. B ormesbHbIx cily- 40BaaA Kucsota, 4—cepHH UM PJIMKOKOJ,. 
waax Ma wgenTHpuKanaA amunoKxuc- © AHHH, 7 —ausHH, — §— aprusun, 
JOT IIPHMeHAHCh Apyrve Oosee cneu- 
dbuyeckue peakTuBnl. [loyueHupie xpomaTorpaMMBI lpescTaBJeHbI Ha puc. | u 2. 

IB pesylbTaTe MIpOBeeHHbIX MCCIeMOBAHHH HaMM B CBexXeM YaHHOM JIH- 
cTe OblIH oOOHapyxXeHbI cilemyroulue 8 CBOOOAHEIX AMHHOKHCJIOT: acilaparH- 
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Pence | 


a — Devon 


HOBaA KHCOTa, PIyTaMMHOBaA KHCJIOTa, CepHH, TPIMKOKOJ, aJlaHHH, JIM3HH 
aprHHun Mw BasHH. IIpu uccmeqOBaHHH CBOOOMHDIX AMHHOKHCJIOT 3aBAJICHHO 
ro siMcTa, MOMHMO yKa3aHHbIX BBIle, OblIM HalieHbl HOBbIe AMHHOKHCJO: 
Thl — JleHUHH H (PeHMJaaHHH. OTH WaHHble TOBOPAT O TOM, YTO B NpoMecce 
3aBAJIMBAHHA B pesyJbTaTe ryOOKHX MpeBpalleHuM a3s0THCTOTO KOMIIMJIeKCé 
IIpOWCXOMHT HOBOOOpasoBaHHe JeKMMHa ui (benusamannna. IlomumMo mosBuJie: 
HAS HOBbIX AMHHOKHCJIOT, B 3aBAJICHHOM JIMCTe HaOJlioMaeTca yBeJIM4eHHE 
KOMMUeCTBA BCeX CBOOOLHBIX AMHHOKHCJIOT, Ha YTO YKa3bIBaeT 3aMeTHO OOJIb> 
[lad MHTCHCHBHOCTb IITeH Ha XpOMAaTOrpaMMe H3 3aBAJIeHHOrO JIMCTa MC 
cpaBHeHuio co cBpexum. (MicxoaHoe KOJIMYeCTBO SKCTPakTa B STHX OMbITAN 
6pamocb CTporo OAMHAKOBOE.) 


Ue ee a 


«a —— DEO 


Puc. 2. XpoMarorpaMMa CBOOOAHBIX AaMHMHOKUMCJOT 3aBAJIEHHOrO 

yaHHoro sucta. J — achaparuHoBad KuCoTa, 2 — HeuyeHTUdH- 

IMpOBaHHaA aMHHOKHCJOTa, 3 —riyTaMMHoBas KHCJOTA, 

4—cepuu, 6—rvuuKokon, 6—ananun, u 7 — su3un, § — apru- 
HHH, 9 — BanuH, 10 — dennNanaHuH u Je KIMHbI 


VutepecHo OTMETHTb, YTO MOABAAIOUIMeCA BO BPeMA 3aBAJIMBAHMA Yail- 
HOrO JIMCTa HOBbI€ AMHHOKHCJIOTbI — JeHiMH uM OCO6eHHO eHHJamaHHH — 
OOpasyl0T IIpH CBOCM OKHCJICEHHH MpOAyKTh!, OOJlaalouive WpuATHbIM 3ara- 
XOM, XOPOIO TapMOHHPyIOULM4M Cc apOMaTOM YepHoro uaa. Dror dakT ¢ HO- 
BOM CTOPOHbI OCBelaeT 3HaveHHe Npowecca 3aBAJIMBaHHWA UM pOIb AMHHO- 
KUCJIOT B OOpa3s0BaHHU YaHHOTO apomata. 


Viuctutyt Ovoxumun um. A. H. Baxa Hoctynuao 
Akaylemuv HayK CCCP 31 XII 1953 


IMTHPOBAHHAS JIMTEPATYPA 


‘A. Kypcanos, Buoxumua yahnoro npouspoyctTBa, cOopH. 1 (1935). 2 M. LL a- 
BUMWBU AH, TaM xe, COopn. 3 (1937).? B. KeBanumBuau, Biorm. BHHMUMHCK, 
4, 77 (1946). * B. Bopounos, Buoxumua yas, 1946. *® T. Cepeuxos, Cos. 
cyOorponuKn, 8, 22 (1940). ® C. Harler, gut. mo Boponyosy, Buoxumusa yas, 1946. 
‘ B. Ilomos AsropedepaT Kanquy. WucceptayuM. OKUCANTebHbIe MpOUecchl B IpoHs- 
BocTBe yaa, 1952. 
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Aoxnxage Arkagemun Hayx CCCP 
1954. Tom XCV, N 3 


BHOXHMH Sf 


A, A. KPACHOBCKHH u IL. TI. BPHH 


) PHPOJLE KPHCTAJIJIMYECKHX OBPA3ZOBAHHM XJIOPO®HIUJIA, 
BbINNAJAFOULMX B CHCTEME BOJIA — NUKOJINH — THOKCAH 


(ITpedcraereno akademukom A, H. Tepenunoim 6 I 1954) 


B pa6orax Halle Ma6opaTopuH 6blIo ycTaHOBJeHO, 4TO arperallua MO- 
eKy XJOpoMusla U ero aHaJOrOB MpHBOLUT K OOpa3s0BaHUlO COCTOAHHE C 
AaSHBIMH CIeCKTPaMH MOMIOULeHHA, OMPeeAIOWIMMHCH, OYeBHAHO, pasn4- 
bIMH THMaMH YNaKOBKH MWrMeHTa B arperHpOBaHHbIX CTpykTypax (', 2). 

Tak, ObIIO 10Ka3aHo, YTO OakTepHoxJOpOdus OOpa3syer Tpu TuNa cTpyK- 
yp (?) ¢ MaKcuMyMamuH nNorsomeHua mupu 890, 850 u 800 mp (+10 mp). 
lauMeHee YCTOHYMBbIMH OKa3aJlHCb JJIMHHOBOJHOBbIe MA@KCHMYMbI; Harpe- 
aHHe 0 50—60° npuBogquo K O6paTHMOMYy TIOHH2KeHHIO MaKCHMYMOB IIpu 
90 u 850 MP; oxwaxKeHve BO3Bpalllaslo HX B NepBOHa¥a/bHOe TMoO*KeHHe. 
JeLyeT OTMeTHTb, 4TO OaKTepHoMeouTHH WaeT JMWIb OMUMH THM CTpyKTyp 
MaKCHMyMOM IlorjomueHua upH 850 Mv. 

Iloncku pa3HUHbIX CTPpyKTyp arperHpoBaHHbIx tPopM xmopodusta mpo- 
SBOWIHCb HaMH TyYTeM W3MepeHHA CNeCKTPOB MWOPIOUleHHA KOJWIOMHbIX 
aCTBOPOB U TBEPAbIX IWIe€HOK XJOpOuJa Ha CTeKJe, OOpa3sylOWuxca pu 
cMapeHuu B BakyyMe pacTBOpOB 4uCTOrO xJOpodpusa (MowyyeHHOrO yTeM 
pomatorpaduyeckoro pa3feJleHHA) B pa3HbIx YCJIOBMAX. 

IIpu sToM OKa3asl0cb, YTO pacTBOpb! xJopopusia a u a+b B cuupTe, 
WeToHe, 2dupe MaloT WIeHKM C KpaCHbIM M@aKCHMYMOM MOrIOWeHHA TIpH 
75—677 mv, Tora Kak IIpH UCMapeHHU pacTBOpOB B AMOKCaHe MoOyyarorcs 
JeHku C MakckMyMom mpu 690 mp. HarpeBanue 9sTHx MeHOK 20 60—70° 
leleT K llepeMelleHHIO MakcuiMyMa 20 675—677 mp (cM. puc. 1). 

Tlomoxenwve MaKCHMyMa MOPIOWMeHHA XNOPpOMUa B WeHKax U3 MOKCa- 
a HeIb3A CBA3ATb CO CMeluduyeCcKHM B3aHMOeCHCTBHeEM paCTBOpHTeIA C 
KOPOHJWIOM, MOCKOJIbKy pacTBOpbl XJOpodusa B AMOKCaHe OONaqaiwrT 
KaKCHMYMOM MorsouleHua mpu 664 mp. KovJWovmHbIe pacTBOpbl, MoJly4eH- 
ple IPH pasOaBseHHH AMOKCAHOBbIX PaCTBOPOB BORO, Take OOsMama1oT 
(akKCHMYMOM TormouleHua upH 690 mp (°). 

Takum o6pa3om, y xlopodusia Ha6sOawTca HaMOONee BepOATHBIe THMbI 
TPYKTYPHOH yilakoBKM Cc Norsoujenvem mpu 675—678 u 690 mp; cuenyer, 
Wako, yKa3aTb MU Ha TO, YTO CBEXKEMPHPOTOBJICHHBIC KOJWJIOUHbIC PaCTBOPHI, 
‘OJLYUeHHIe MpH pasOaBeHHuH BOOM pacTBOpOB XJOpousa B CMMpTe, alle- 
OHe WIM MupuquNe, OOaqaioT MakCHMyMOM MorioueHHa pu 670 mp. SHa~ 
wTembHOe Mormoulenve xopodusa B rpanyiax upa 690—700 mp orkppi- 
aeT BO3MOXKHOCTb Toro, YTO Hapay Cc MOMMHNPylouleH arperupoBaHHot 
TpyKTypow Cc MaKCHMyMOM pH 677—678 Mp B TpaHyJlaxX MMeeTCA HU 
TPYKTypa, COOTBeTCTBYIOWIad MaKCHMyMy IIpH 690 My. 

BecbMa BaxkKHO GObIuO Obl HMe€Tb MeTO BbHIAeJeHHA H3 XJIOPOIacCTOB 
TPervpOBauHblX OeIKOBOJMMOWLHDIX coelquHeHul xsopodudwa B MHAMBUTY- 
JbHOH Kpucrammmueckolt opme. HegxaBHo losBuJacb pa6ota Takalmuma 
4) B KOTOpOH cOOOlaloch O BbIAeeHHM KPHCTaNMYeCKOrO XMOPOPHII- 
(ANOMpoTenHa 43 JIMCTbeB KsleBepa. CyleCTBCHHbIM OTAMYHeEM STOU padorpl 
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OT paHee MpoBeMeHHbIX ABUJOCh HaGJOMeHHe Hal TEM, YTO BOMHBIM pPacTBC 
o-TMKOIMHa (HIM WMpHaquna) pacTBOpseT OeKH WM MMIMeHTb! NacTHy, 
BBeweHHe WHOKCaHa B 9TOT paCTBOP IPHBOAUT K BbIMaeHHIO 3eJIeHBIX KP) 
cTaOB «XJOpODUJI-JIMNONpOTeHHa». 

Cuenya onucaHHOMy MeTOLYy, MeHCTBUTeJIbHO MOJIyy¥aloTCA 3eJeHbIe KP) 
cTaJJIbl — ccbepuuecKHe HrosbuaTble arperaTbl, CXOMHbIe C KPpHCTasaMH, I¢ 
Ka3aHHbIMA Ha MukKpodororpaduu B cratpe (*). OmHako, 3Haad 0 MadJiC 
MpOuHOCTH CBAsH XxuOpopusa Cc OelKOM HU el 
CKJIOHHOCTH K OOpa30BaHHIO arperHpOBaHHHbIx C? 
CTOAHHH, Mbl MpOBepHJIH, He BbIAeIAIOTCA JIM NOLO 
Hble KPHCTaJWIbl U3 pacTBOpoB wuCcTOrO xsopopus. 
a+b, we comepxKallero OeJIKOB, CJleyA OMMCaHHC 
(*) mpotenype. 

10 mr xopodusma a-++b (BplmetenHoro OObII 
HbIM MeTOLOM H3 KpaliMBbl) pacTBopsiH B 10 M 
o-TIMKOJIMHa, K pacTBopy mpuuiuBamm 10 ma 0,02 , 
tbocbatHoro 6yepa (pH7) uuepes 30 Muu. 206a) 
asa 5 Ma quokcaHa. IIpu cTosHuH BbINAaLaloT 3ed! 

70 660 660 | ‘ble KPMCTaJWIbI, CXOMHbIe C KpUCTaJWIaMu «XJIOP) 

See (DUJII-JIMMOMpOTeHHa», BbIAeJICHHOTO H3 JIHCTbeB Kay 
Bepa. OTOT OMbIT yKa3bIBaeT Ha TO, 4TO NOJyYeHH 
Puc. 1. Trepaan meHka weronom TakalllMMa KPMCTaJWIbs B jeliCTBHTeIbH 
Ha CTekKJe, NOoJy WHHas / 
mp ucnapenun B saxy- CTH MOryT ObITb OOpasoBaHHAMK XOpoduda, a : 
yMe pactBopa xsopopussa XJIOpOdHuVI-IMMONpoTenHa. 
B AMoKCane. J — HCXOmHaA Mobi popes cpaBHUTeJIbHOe HCCJIeMOBaHve Kp 
ee sds ot ae 808 CTaJJIOB, MOJIYYCHHBIX OMMCAHHbIM MeTOXOM, B Ip 
CYTCTBHH 6eKOB H MIpH OTMeJIeHHH UX OT XJOP 
dbumaia. Kpucramibt Ob MOy4eHbl U3 CBeKUX J 
CTbeB KJleBepa MIM (aco CuleqyiolwuM O6pa3om (*). JlucTba pacTupamH 
Ha xoulony c 0,02 M docdarubmm 6ydepom (pH 7) c kBapleBbIm MecKom. Cy 
M€H3HIO OTKUMAJIM Yepe3 MOMOTHO HM WeHTpudyrupopamm 20 mun. ne 
2500 06/mun. Tlocate storo kK cyclleHsum oOaBiaIM paBHbili OObeM o-NHK 
JIMHa H CMeCb CYTKH WHaH30BasIM MpoTHB 50% mukoMHa, ComepxKuMoe Ie 
AOPaHOBOrO MelWlOUKa WeHTpHyrupoBadu DIA OTMeNeHHA Ocamka. Cureny: 
OTMETHTb, YTO, HECMOTPA Ha HaMuMe (JyopeclleHIHH, CBULeTeJIbCTBYIONY 
O [esarperaluu xJOpousa, MOCeqHHH He AMau3syeTCA Yepes LemMOdpa 
Muxpockomnyeckoe Ha6JIOReHHe MoKa3aIO HaIM4Me SMYJIbCHM 3eCJICHbIX K 
II€JIb, BS3BCIUCHHbIX B MATOUHOM pacTBope. K pacTBopy moOaBJaIM RuOKC: 
mo ero cogepxkaHua 20% B cmecu. IIpu croaHuu cmMecH B XOJIONMJIbHH 
mpH +5° o6pasopaiucb KpHCTaJIbl. Kpucradibl 9TH MpeACTaBJIeHbI Ha PHC. 
(Ha BKJIeHke K crp. 517); Hapsayy c KpuCcTasJIaMM BUHbI HeOKpallleHuble Ge 
(POPMeHHbIe CKOMICHHA, BEPOATHO, OeJIKOBbIe YaCTHILbI. 

Jia Toro 4TOOb! CpaBHUTb BHI, 3eJICHbIX KPHCTaJJIOB, MOJIyaeHHDIx 
MpHCyTCTBUM Oe/IKOB HM Oe3 HHX, CyCHeH3HA Oblla pasweseHa Ha Tp paBuHl 
yacTH, H Mocwe WeHTpudyrupoBanuA KaxKblli ocamoK oOpaGarTbiBavica Cc 
ebHO, [leppaax yacTb ocayKa pacTBopeHa B 50% pacTsBope a-nMKouMHa 
0,01 M docdatHom Oydepe (pH 7); K pacrBopy nocwe weHTpudyrupoBaL: 
mo6apseHo 20 20% HOoKcaHa, T. e. NpoBewqeHa NepeKpucTaimsauua - 
omucaHHoMy MeToyy (*). Bropas uacTb ocayKa pacrsopena B 100% a-nux 
JMHe C UWeJIbIO U3BIeYeHUA XMOPOua; Moce WeHTpudyrupoBaHua K Pp 
CTBOPy NOOaBJIeH paBHbIli OObem Toro xe Oydepa u Ao 20% muoKcana (Tm 
IeHTPHPYyrHpoBaHHA HaOMOLaeTcA 3HAUHTebHO GOONbIIMH oOcaqoK, 4eM 
MepBoM CJlyuae). Tperba yacTb ocamka o6pa6arTbiBamach aleToHoM, m 
3TOM OOpasoBaJIcCA PacTBOp xopodussa B aleToHe u OeNKOBBI ocarK 
KOTOPHIN OTHeAICA WeHTpudyrupoBanuem. Aueron ucnapsmu nox BakyyM 
MU XMOpopu pacrBopstH B 50% pacrBope a-nuKomuHa B 0,01 M doche 
HoM Oydepe (pH 7). K pacrsopy qo6apnanu 20% muoxcana. Tocae cyt 
CTOAHUA B XOJIOMMJIbHUKe pH +5° Bo BCeX TPeX MOPUMAX BbINAaNIM KPUCTE 
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Mbl XMOpousia cxomHok ctopmpl (cm. puc. 2), He3aBucumo or Toro, comep- 
Kall WCXOMHBIN pacTBop 6eOK HM Her. 

; JlambHetmieh mpoBepkolt Toro, YTO KpucTaJbI UMeIOT HeOeJIKOBY!IO IIpH- 
DONY, ObIIH OMbITbI NO YCTaHOBJIeHHIO MOCTOAHCTBa COCTaBa OCaIKOB, O6pa- 
30BAHHDIX IPH MHOPOKpaTHOH Mepexpucraniusanun. Teppuynptit ocamoK, mo- 
TYYeCHHbIN BbILIeCOMMCaHHBIM MeTO- 
OM, pacTBopamH B 50% «-nHKO-| 
MHe HW OCaKZaIM WHOKCaHOM, Moce 
3bIMaeHHA BTOPHUHbIe KPHCTaJJIbI 
)AaCTBOPAIM UW CHOBa ocaxyaJH. 
OTy upouelypy Nopropsam tpu 
asa. TlopuHu ocaqkKos BbICyuIMBaJu 
3 BakyyMe, OpaJIH HaBeCKH, H3BuJIe- 
Kall XJOpOMuIT spupoM Hu ompe- 
eAIH KONHYeCTBO xOpodusa 
‘eKTpOPoToMeTpuyecKH. 

| KowuuectBpo xiopopussa, mo- 
{Ty¥eHHOrO B OCaKaX, MBI CpaBHH- 
Ba C KOJIMYeCTBOM xmOpopusa 
2 {ae TBeporo xJlopo- 
pula a M Bbipakalu 9Ty 

Pemmimy B mnpouenrax. Tocae xsopoguana: Jus anctees knenepay 2 
fICPBOH KPHCTaJJIM3auyHH oOcamoK 43 YMCTOrO XIOpOmusa a + D 
ponepxKalt 16% xsaopodusmna, moc- 

me BTOPpOM KPHCTawIM3aluu KOMYeCTBO XJOpodusma Bospocso Bo 38%. 
locie TpeTbeli KpHCTalIu3aluN KONMYeCTBO XMOpOusIa MoxoMUIO 1o 80%. 
| OcayKu nocae nepBok H BTOPOH KpuCTaIM3alWH MpOMbIBaJIMCh OO/bIIMM 
KOJMYeCCTBOM BOAbI (pH STOM COxpaHAach KpucTasMyeckaa CPopMa ocaz- 
| KOB). XJIOPOPU OMpeeANH B MpOMBITHIX HM He: 
IIPOMBITEIX BOMOK ocayqKax. Oka3aslocb, YTO Npo- 


10 : MBIBKa, yaJiaad COMyTCTByIolWlve OewKU, MpHBo- 
Be eo UT K TlomyyeHwio Ooslee GoraTHIx XJOpodusIOM 

| ocayIKOB. 

Jlia cyKeHuA 06 HAeCHTMYHOCTH KPHCTaJVJOB, 

MOJIYYeHHEIX H3 xJopodunsa a+b uv us MucTbeB 

fu KileBepa, ObIIH CeaHbl MUKpodotorpaduu KpL- 

L 95 CTaJJIOB H CHATHI CIeKTPbI NOFOWeHUA TBEPIbIX 


v 

\ KPHCTaJIJIOB H UX pacTBOpOB B 50% mMHKOWHHe. 
f Muxpockomnueckoe HccJleqoBaHve MOKa3bIBaeT 
2 OMMHAKOByIO (opMy KPpHcTaJIOB, MOJyYeHHbIX 


pa3HbIMu cnoco6aMi, c OeuIKaMu H Oe3 OeuKOB. 
Vi3smepenue cieKTpOB MOrJIOWleHHA TBEpAbIX 
KpucTaoB (3aKaTbiIxX MeKAY ABYMA CTeKIAH- 


HbIMM MacTHHKaMH) uv pacTBopoB B 50% mHKo- 
JIMHe MOKa3bIBaeT NOMOGve, HE3ABHCHMO OT coslep~ 
*KaHuA G6eKa B OCamKe (cm. puc. 3 u 4). Oruer- 
uc. 4. CnexTpst morsome- JIMBO BHHbI pasJIMYMA arperupoBaHHbIx (opm 
[M1 pacTBOpOB KpucTamm0B xmopodumia a u b. Cnekrppl morsouleHua pac- 
mopodussma B 50% mHpH- TBOPa KPHCTAaJJIOB B NUKOJIMHe HU NHpUAMHe TakKe 


He. 1 — pacTBOp MepBH YHbIX 

Be craanon, Re ieonanan 6e- OQOOHEI. 

OK; 2—pactBop mocue ate- B mpeabiqymux pabotax Hallet maOopaTropuu 

‘OHOBOH OOpaboTKu, He co- (5) 6bIIO MOKa3aHO OoOjbUIoe CpONCTBO XJOpO- 
qepxamlun Geka (pula U K OpraHHuecKHM OCHOBaHHAM; MO2KHO 


ObIIO MYMATb, YTO STH KPHCTAaJVJIbI IpMHawexKaT 
MOJICKYJIAPHOMY COCZHHeEHHIO XOpoussa c 4-MMKOMHOM. C Welbio mpo- 
3EPKH STOM BOSMOKHOCTH MBI NPOMbIBaJIM KPHCTaJJIbl BOOM MO MosHOrO 
ICYC3HOBCHHA &-MMKOJIMHa B TIPOMBIBHBIX BOMaxX (KOHTPOJIMpOBaJIM OTCYT- 
2TBHe &-IIMKOJIMHAa B BOE MO HCUe3HOBEHHIO CrO MAKCHMyMa MIOrJIOWeHHA pH 
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262 mt); IpH 9TOM KpucCTaJIMYeCKanH CTpyKTypa ocayKa coxpansasacp Ip 
MBITbIe OCAKH PaCTBOPAJIM B a*PUupe HM MpPOMbIBaJIM SPUPHbIN pacTBOP BOC 
B Boge He yalocb O6Hapy2xKUTb 4&-IIMKOJMHa. TakHM OOpa30M, IIPOMBIT! 
OCaJIKH, MOBHJMMOMY, He COfep2KaT CBASAHHOFO OCHOBaHHA. 

UpesppluaiHo XapaKTepHbIM JIA STHX OCAKOB ABIAeTCAH MOOKeH 
MaKCHMyMa MorJiolwleHua pH 690 My u orcyTcTBHe dJlyopecieHyun. Becp) 
CYUeCTBeHHO, 4TO HarpeBaHve KpucTaiow xmopodusia go 80° npuBox 
K TlepeMellleHH1I0 MakKciMyMa Jo 675 mp. (puc. 4), TaK Ke Kak H y TB 
JIbIX IWICHOK, MOJIYYeHHbIX U3 MHoKcaHa. Ha6mogaBiueeca Hamu (') nosBs 
Hue (JlyopecileHUHH B XJOpOUVJI-OeKOBbIX OCaKaX IPH HarpeBaHuH, E 
POATHO, CBA3aHO C MpPHCyYTCTBHeM JIHMOMOB. 

M30XKeHHbIE OMBbIThI CBUCTeIbCTBYIOT 0 TOM, 4TO BbIMeJIeHHbIe 10 
Tony (4) 3euleHbIe KPHCTaJWIbl MpekcTaBaIoT COOOK arperHpoBaHHble (opm 
xmopodusla, He CBA3aHHOrO ¢ GeKOM. IlowyuenHaa KpucTalIMyecKad co 
Ma € MaKCHMyMOM rorjouleHua mpH 690 Mp, oueBHAHO, OOsIaqaeT Tem 
THIIOM CTPyKTYPHOH ylakOBKH, YTO H KOJWIOMAHbIe pacTBOPbl HM MWIeHKH X 
podusia, MOJyYeHHbIe H3 WWOKcaHa. 

Hasmune 6eIKOB B OCakKaXx OpekelAeTCA UX COBMeCCTHBIM ocaKnenad 
¢ KpHcTaslamMu xlopodusma, MOSTOMy CocTaB TepBu4yHoro ocayKa (4) 67 
30K K COCcTaBy BelllecTBa WlacTHy. 

YcraHoBeHue MOJICKYIAPHOM CTPyYKTYPbI pasJIMUHbIX arperHpoBaHHyE 
(hopM xsOpodua, erO AHANOPOB M MPOUSBOTHDIX ABIACTCH 3alauelt nal 
HeHIMHX WCCeLOBaHUH. | 

B mpopemenuu paza onpirop upHHuMada yaacrue M. A. Bopy3quH, 
IIpuHocum rsry6oky1o OsaromapHocTb akag. A. H. Tepenuuy 3a o6cyx eH 
paodorel. 


Vncrutyt OnvoxumMun Tocrynuao 
um. A. H. Baxa 2 IX 1993 
AkaylemMuu Hayk CCCP 
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92, Ne 6 (1953). 3 M. Ko ocooynkKasg, A, A. Kpacuosckuhi, BuoxuMua, Ne 
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Aoxnage Akagemun Hayrx CCCP 
1954. Tom XCV, N 3 


BHOXHMHA 


A. K. POXONYJIC 


O JErTHAPOrEHA3AX BHHOIFPAJIA 
(ITpedcrasnzeHo axademukxom A. H. Onapunoim 21 I 1954) 


JlerugporeHasbl pacTeHHH HM %XHBOTHBIX OCYIINeCTBIAIOT LerumpupoBaHne 
cyOcTpaToB H MepeHoc BOsOpOa B KOHEYHOM CueTe Ha KMCJIOPOL, aKTHBUpye- 
MbIM OKHCJIMTeJIbHO-(PepMeCHTATHBHBIMH CHCTeMaMH. OTOT Mpowecc MpOxXoLUT 
yepes NPOMeKYTOYHbIe COCMMHCHHA, KOTOPble CMOCOOHbI OOpaTHMO OKHCJIATECA 
HM BOCCTaHaBJIMBaTECa. K 9THM UpOMeKYTOUHBIM COeCAMHEHHAM OTHOCATCA 
KOSH3HMbI | u II, duaBoNpoTeHHb!, WHTOXPOMBI, NoWMdeHoub! u Ap. U3yaenuem 
HerHwporeHa3 B paCTHTeJIbHbIX TKAHAX BAHHMA@JICA pA uccemowaTeseh (1%). 

B HacToxlel pa6oTe MbI H3y¥aJIM AKTHBHOCTb AeruaporeHas B paCTepTbIXx 
TKAHAX ATO BHHOrpasa H B CyCJle WIA YCTAHOBJICHHA HX POH Mpu Mepepa- 
OoTke BHHOrpaga. Pabota npoBosusach co CJIeqyIOMMMH CopTaMu BuHOorpasa: 
Onuypu, Topymu-Muspane u Pxauuteau. IIpu kaxnom onpemeneHun akTHBHO- 
CTH jerumporenas Opaocb okowo 100 r BuHOrTpaya uM OTKHMasOCh Yepes 
Maputo. Koxypa © MAKOTbIO pacTHpadtacb fo KalmMmeocOpasnHoro CocTOAHHA, 
3aTeM TOJIyYeHHad Kalla CyCMNeHTMpOBaacb B OTXKATOM cycle. 

Buayade akTHBHOCTb Lerusporenas OMpesessasacb To CMOCOOHOCTH BoccTa- 
H4BJIMBaTb M€THJICHOBY!0 CHHb B CIellHaIbHbIX BAKYYMHbIX MpoOupKax. Oguna- 
KO OIIbITbI NOKa3aJIH, YTO KOXKYypa B MpPHCYTCTBHH MoHaTOpa BosOposa (co 
OpraHH4ecKOH KHCJIOTHI) MOJIHOCTbIO He OOeCIBeCYHBACT MeTHJICHOBYIO CHHb B 


Teyenve 90 muH. OueBuaHO, B pacTepToM BHHOrpame OOpasyloTCA KakKHe-TO 


BeliecTBa, KOTOPble TOPMOSAT OOeCIBeYHBaHHe MeTHJICHOBOM CHHH. Bnocweq- 
CTBHHM BbIACHHJIOCb, YTO TOPMOSALLee JL@HCTBHe OKA3bIBaloT MOJIMeCHOVIBI, KOTO- 


| pble B IpHCyTCTBHU NOH eHOMOKCHLa3bl OKUMCJIAIOTCH B XMHOHBI, TOPMOBSHALIHe, 


KaK M3BeCTHO, WelHcCTBHe MHOrHx eruaporenas. J[evcTBUTeIbHO, NocJIe HHTH- 
OUPOBaHHA NOMHPeHOJOKCHAA3bI WHAHHCTbIM KaJIMeM HaM yflaJlOCb YCTaHOBUTb 
HaslHuve Weruvporena3 B BHHOTpase. AKTHBHOCTb JerusporeHag MbI Onpeevs- 
JIM MO MOriOlleHHOMy KUCOpozy B pecmupometpax BapO6ypra. [Ipu stom 


_TI€PCHOCUHKOM BOMOPOMa Ha KHCJIOPON CJy*KHJIa MCTHJICHOBaA CHHb. 


VMspecTuo, TO BHHOrpay cOep2xKUT OpraHvyeckue KHCIOTHI (BHHHYIO, 10- 
NOYHY!0, JIMMOHHy10 vu ap.). Tlostomy Ka3as0cb WesecooOpa3sHbIM IpOMbITb 
AeCCTHIJIMPOBaHHOH BOOM pacTepTbili BUHOTpag KM OCBOOOMMTECA OT Tex cy6- 
CTpaTOB, KOTOPble MOryT NOBJIMATS Ha MorlouleHve KUcMOpoza. K mpomplTpim 


MW OTPaBJICHHbIM WMaAHUYJOM TKaAHAM BHHOTpaya oO aBJ ANH MECTHJICHOBY!O CHHb, 


AHTAapHylo, sOJIOUHYIO WM JIUMOHHY!O KUCJIOTbI — KaxKTY!IO B OTACJIBHOCTH — WIA 


-YCTAaHOBJICHUA HaJHuMA Werusporevag Has8BaHHbIxX KMCJIOT B BAHOrpase. OWHO- 


BPCMeHHO MBI H3y4aJId OKMCJIeHHe 9THX KUCOT Oe3 WOOaBJeHHA WHaHHcToro 
KaJIMA HW MeTHJIeHOBOK CHHH. Pe3yibTaTbI aHaJIM30B TIpMBeeHb! B Tau. |. 

M3 9sTHx JaHHbIX BHJHO, 4TO Mocse TpeXKpaTHOH MpOMbIBKM pacTepTbIX 
TKaHeH BHHOrpaga HaM yJlaslOCb YMeHbIIHTb MOFJIOMMeHHe KHCIOposa c 85 10 
46». Jlo6apmenuve K MpOMbITbIM TKAUAM BuHOrpaga KCN u mertueHoBol 
CHHH BbISBaIO YMeHbINeHHe MOTMOWeHuA KUCMIOpORa NO 21,67. Ipudapstenue 
AHTAPHOM KUCJIOTLI K OTPaBJICHHbIM TKAHAM BbISBAJIO YBeMYeHNe MOTOULeHHsA 
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| 
KucTOopona c 21 go 43 pr. ManoHoBaa KMCIOTa MHTHOMpyeT OKMCICHHE AT Ap 
Holl KHCJOTI, HO HeMouIHOCTbIO. AGMOFHaA MU JIMMOHHAA KHCJIOTbI TAKE OKH 
JIMIOTCA PAaCTePTbIMU TKAHAMHM BHHOrpasa, HO 8HAYHTeJIbHO cma6ee. ITO MOXKH 
OObACHHTh HEMOCTATKOM CaMMX JerHAporenas WIM KOSH3HMOB (KOMerHpor 


Ha3). 
TiaOund irae 


Bavuanue pasIHUHHX OpraHHyueCKHX KHCIOT Ha 
HOrsomenuve KUCAOPORA B pPacTepTHX HX MpOMBI- 
THX TKAaHAX BHRHOrpaya (B pl Ha5OO Mr CyXx. BeDecTBa) 
a ee ei Oe  E————Eeeeee 


KonmenTpayna TMorsiomenne 


Bo 1 7B) Te- 
PeakWMOHHad CMeCb cySerpatos ad “ae 
PactepTbi BuHOrpay (a) 85,0 
PactepTbi uM MpoMbIiThIit 
BuHorpag (6).....-. 46,8 
6 + KCN + metuueu. | 
elidel” (Cine & etn) Si Cun ee 21,6 | 
6+ SAHTAapH. K-Ta ..... 3-107M 43,7 
6 -+ AHTapH. + MaJIOHOB. K-T 3-107°M ADO 
6-+- AONOUH. K-TAa . .... 3-107°M 32,6 
6-+ JHMOHH. K-Ta .... . 3-10-°M 30,2 


B HeKOTOpbIX ONbITaxX B KaxK Abii cocyauK BapOypra Opamvcb Kpy2xouK! 
‘APO, BUHOrpana TomluHoli 2—3 mM B 1,5 Ma docdatTHoro OydepHoro pac 
tBopa pH 7,2 u 0,5 ma cy6cTpata (opraHHyeckHe KHCJIOTHI) HW B TaKHX 2 
KOJIMYeCTBaX IWHaHHCTOrO Ka 
JIMA H MeCTHJICHOBOM CHHU, Ka 
BauaHue OpraHH¥eCKHX KHCAOT Ha iB IlepBOM calyuae. Pesym 


MOordwomeHwve KUCTOPORA B KPYRXKO4- ; 
Kax ATO BUHHOrpPada (NPOOMKUTeIbHOCTH TaTbI MIpHBeeHbl B TaOd. 


ompita 90 MuH., Temmepatypa 25°) Kak BHIHO H3 Taou. 
o6aBlmenHe AOMOWHOH KUCIE 


Os B uA TakOrO yBeJIM4eHHA MOTJIOWL 


TaOanuna 2 


PeakWHOHHasd CMeCb 


HHA KHCNOpoa, Kak WOOaBueE 

Buyorpay (KpyxxouKn) (@) 2... . 96,0 HHe€ AHTApHOH KUHCJIOTHI, Ta’ 
GES KCN + ee eee necie: ae KaK B BHHOrpage colepxKuTc: 
AHTapH. K-Ta, 3-407 Be Aeon had ihe fey | 

O + s6a01n. K-7Ta, 32407? Mi). 00,9 AONOWHAA KUCMOTA. IIpu a. 
6-+s0n0un. K-Ta+.DPN ...... 54.6 BP€MCHHOM OOaBJIeHHH A 


JOUHOK KUCOTH U Audocdhe 
MMPHAMHHYKJIeOTHAa K Kpy2xXO“KaM BHHOMpama OKUCTeHHe AOMOUHOM KHC 
JOTbI He YCHMBaeTcA. BosMoxkHO, uTO AOMOUHAA KUCIOTa B BUHOrpame OKUC 
JIdeTCH HE MeruAporenasou AOMOWHOH KUCOTHI, a MaJIMKOIH3HMOM B npHcym 
cTBHH TpudochonupusnanyKseotuga (TPN) no cxeme: a6m0uHaA KUCHOTAa + 
+ MaJIMKooH3uM + TPN = nupuBunorpaguas KucuoTa. 

ATapHaA KUCOTA OKHCIAeTCA B Cycle ropa3qo cla6ee, ueM B TKaHAY 
BuHorpaya. Kak BUHO, CYKIMAeMmspasa B TKAHAX BHUHOrpasla, Kak u B Ipy- 
THX TKaHAX PaCTHTeJbHOrO MH XKUBOTHOTO MPOUCXOKMeHHA, HAXOMUTCA B CBA- 
SaHHOM COCTOAHHM, HM HeOOJIbLUMe KOMYECTBa ee NepexomsAT B Cyc BMeCcTe ¢ 
TKaHAMM BuHOrpana. Takum OOpa30M, B BHHOTpayle HaXOMUTCA CYKIMHern- 
Apa3a, KOTOPad NepeHOCHT BOROPO Ha KHCJIOPON, AKTHBUPYeMbIit OKUCAUTeND- 
HbIMA (bepMeHTamu. MuTepecHo ObiIO BbIACHHTb, C KaKOli saBepliaroller 
OKHCIMTCIBHOH PepMeHTaTHBHON CHCTeMOM B3aHMOselicTByeT CYKIMATENHI 
pa3a B BuHorpase. 

Jlo cux Mop M3BecTHO yuacTHe cCyKIWHerugporenasn B cucTeme, rye¢ 
3aBeplalolluM epMeHTOM ABJIAeTCA WHTOXpomoKcusasa. Mp monpirasct 
YCTaHOBUTh MIPMCYTCTBHE UATOXPOMOKCHAasbI B BAHOMpare. Ho npu npwOasaze- 
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HHH WHTOXpoMa BMeCTe C THAPOXHHOHOM He TOJIbKO He yCHIMBaeTCA JbIxaHve 
} BHHOrpasla, HO Wake HaOsOWaeTcA YMeHbIeHHe OKUCICHHA PUApPOXHHOHA. OTo 
_BHJIHO W3 JaHHbIX (cM. Ta6u. 3). 

TYWApOXHHOH SHEPrHyHO OKMCJIAeTCA B HEKHMAYCHBIX pacTepTbIx TKAHAX 
| BUHOrpaa, B TO BpeMA KaK B pacTepToH MH NpOKMMAYeHHOH Macce rujpoxHHOH 
‘MOUTH He OKHCJAeTCA. OTC Wao HaM Oc- 

HOBaHHe MpeAMOMaratb BO3MOXKHOCTD Cy- OT a 

eCTBOBaHHA - 

mec cha qlee Mapanomue-  Bansuue muTOXpoMaC uray 
HooKcHaasp (°). Ham onbirsl WoKa- poxunona Hwa moraomenne 


3aJIM TakKxKe, YTO B pacTepTOM BHuHOrpae O, B BUuHOrpaye 
Mp elcTBHU OpTO-nowWHdeHosOKcHAa3bl 
OOpasyloTCcA OPTO-XMHOHAHbIe BelllecTBa, Morszomenne 


A MOCMeqHWe, BO3MOXKHO, Meruspupyror perc wag: mids 


THPOXHHOH. OKuCJIAeTCA JIM THPOXHHOH 


B BUHOrpaye Tap anosUupenosuoKcuyasolt PactepTbiit BUHOrpal (a) 86.0 
> 


MIM 2Ke MPORYKTAMH elCTBHA OPTO-O-  @-+ruazpoxnnon (6)...|  154,0 
AMPeHOMOKCHasbl — STOT BOMpoc Tpe- 6+ unToxpomC....|  107,8 


OyerT TaJibHelillieroO uccweqoBaHua. Bo Kumayenpii  pactepTbiii 
BCAKOM cCJly¥ae THAPOXHHOH 8B Ha- Beet ac een 
{MIHX oMbirax oKasaica  Hempuron- Oe eee OO 
1HBIM MIA OOHAPyXeHHA WHTOXPOMOKCH- 
asbl B BuHOrpaye. Ilostomy MBI pelliMtH Mpu ONpeseieHHH IWATO- 
XPOMOKCHa3bl MOJb3OBaTbCA NMapadeHHJICHAHaMHHOM JIA BOCCTAHOBJICHUA 
wuToxpoma C. PesybTaTbl aHalu30B TIpHBeeHbI B TAO. 4. 
V3 ra61. 4 BUHO, 4TO IIpH- 
TaOauna 4 6aBeHve UNTOxpomMa C oOjJHO- 
Bpe€MeHHO ¢ NapadbeHuJIeHAMaMu- 
HOM K pacTepTOMy BHHOrpayy 
aso YyBeIHMGeHHe MNOrJOluleHHA 
KMCMOpoOna THUIb Ha 8 pa. Cue- 
OBaTeJIbHO, H C MapadeHuen- 
Morsouenwe nyaMHHOM He yjlaJlocb OOHapy- 


10,2 


BauvAnue WHTOXpoMa C uw mapade- 
HI€CHRHAMNHA Ha NOrsomenuuve Oy, 
B BHHOrpase 


PeakumoHHada cMecb Oz, B UJ B Te- 
venue 90 MHH.  KUTb IMTOXPOMOKCH]a3y B BHHO- 
rpase. 
ViuTepecHO OTMeTHTb, TO 
PacTepTbii BuHOrpay (a). .... 86,2 OKHCJICHHe AHTAPHOH KUCJIOTHI B 
i) ancy Oe crn: 


4 x xpoma C nouTw MOJIHOCTbIO HH- 
pictepmal saworpax (a) -- «| 88.3 ruOupyetea masonosolt  xuczo- 
ee snrapa. K-Ta + yutoxpom C (6) 120,5 POH 2 BO SB PCER RO Kee Bo Oana 
1-- AHTapH K-Ta --_ yuToxpom C + cTBHe WHTOXpOMa CG; HHruOupoBa- 
MeiatOne f-Ta. se 14,5 HHe HemouHoe. Ka3zaocb Ob, Ha 
OCHOBaHHH 3TUX JaHHbIX MOXKHO 
foaraTb, YTO B BHHOrpasle COMepHKUTCA WHTOXPOMOKCHAasa HU YTO CYKUMHLe- 
“aypasa yuacTByeT B NepeHoce Bomoposza Ha WATOXpOMOKCHAa3sHy!0 CHCTeMy 
TO CxeMe: AHTapHad > CyKUMHLerupasa — WuTOMpOMoOKcHa3sa —> Op. 
OjHako TIpsAMoe CNeKTPOCKOMMpoOBaHHe NOKa3aJiO, YPO BHHOTpay He cosep- 
KUT WHTOXpoMa C uv WOOaBJIeHHbIM K pacrepTOMy BHHOrpay BOCCTaHOBJICHHbI 
IMTOXpoM C He OKHCIAeTCA IPH MOCTATOUHOH KOHMeCHTPalWu BOCCTaHOBUTeIA. 
Bompoc O MocweMHeM 3BeHe CHCTeMBI, OKHCJIAIOWeH AHTapHy!O KHCJIOTY B pac- 
feHUAX, OCTaeTCA HepelleHHbIM. MoxKHO NpekNoNaratTb, YTO CyKUMHMeruspa3sa 
y4acTByeT B MepeHoce BOLOpOa Ha NMOJIMPeHOMOKCHAASHy!IO CHCTeMy TIO Cxe- 
fe: AHTapHaa KMCIOTa > CYKIMHAernypa3a — KOaKTOpbI — MOoMpenoOKcu- 
ja3a —> Oo. Ho go HacToslero BpeMeHH elle He ObIO MOKa3aTebCTB 9TOTO 
smoco6a OKHCJICHHA. 
Opranuueckve KHCJIOTbI BAHHMAIOT BUAHOe MeCTO B OOMeHE BellleCcTB BH- 
iorpana. IIpu nowyseHHu CyCcila OHH mMpeTepleBaloT 3HadHTeJIbHbIC M3MCHCHHA. 
AZBeCTHO, YTO IIpH OpoxKeHHU cycia Ha MABre THTpyeMad KUCJIOTHOCTbh HUXKe, 
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yeM IpH COpaxkuBanun cycua 6e3 Masrn. Jo HacTosllero BpeMeHM STO IIPHNY 
CbIBaJIM TOMY, ITO KOxKypa u rpeOHM amcopOupyloT KUCJOTHI. IIpuBeqenHbl 
BbILWe JaHHble MOKa3bIBalOT, YTO Ha YMeHbIMeHHe THTpyeMOM KHCJIOTHOCT: 
cycila B Ma@3re B mporecce Opoxenusa BIMAeT WelicTBHe CnenMpuyeckux dep 
MeHTOB — fleruaporenas. | 


SakaBkasckHn usnad Iloctymu“10 
Bceco1wsHoro Hay4HO-MCCeJOBaTeJbCKOTO 4 1V 1953 
wuucTuryta «Marapay» 
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Hornagn Axkagemun Hayr CCCP 
1954. Tom XCV, N 3 


TFEOJOIHA 


A, H. BOSHECEHCKHM 


PHTMHYHOE CJIOKEHHE TOJILLM JIECCOBbIX noPon, 
SAJIETAFOWWMX B CEBEPHOM YACTH NMPHYEPHOMOPCKOM 
BHATUHbI 


(ITpedcraszeHo akademuxom B. A. O6pyueeoim 16 I 1954) 


CepepHaan uactb IIpuyepHomopcKol BHaqNHbl MpelcTraBsaeT MocmenOHTH- 
WeCKYIO AKKYMYJSTHBHYIO PaBHHHY, OXBATbIBAIOWLYIO TeppHTOpHabHO  Ce- 
BepHbIM (palion sleBoOepexbA HWxKHerO J[Hempa, Bomopasner pp. Jwenpa u 
VWurysbna u pogopasgzen p. Mxrysapua u Byrckoro uMana. 3ecb Ha KOHTH- 
HCHTAJIbHBIX OTJIOXKCHUAX CpefHe- H BePXHe-IVIMOWeCHOBOFO BOspacta, Mper- 
CTABJICHHBIX CepHel KpacHO-OypbIX MeCUaHO-rIHHHCTHIX OTJIOKeHMU TaK Ha3bl- 
'BaeMOro «apyca KpacHoO- OyPbIX TIHH>, 3aJleraloT YCTBEPTHUHble OTOMKeHUA, 
MpeAcTaBJieHHble JIECCOBOH CepHeli Nopor. 

Jlecchl SKCTParviAlMabHOrO fora YkKpauHbl OTJIMUAIOTCA OT JeCCOB “jen 
HMKOBbIX PaHOHOB OOVJIbIIMM CORepxKaHveM TIMHUCTHIX YacTu (7, 9, '!). Bo- 
Mpochl CTpaTHpPuKaHH MU cTpaTurpa*un ITHX OTVIOXKeHHH B murepatype ocBe- 
WlasIHcb HeomHoKpaTHo (1, 2, 4, 8). | 

IIpu paculenenun sTHXx OOLTTHO <HeMBIX» OTNOXKeHHH B KayecTBE MapKh- 
PYIOWMX TOPH30HTOB NpHHHMaJHCb HcKOMaembie mouBbI. IlosTomy B Tex CcJly- 
yaax, KOra OHH erpaMpoOBaHbl WIM BOBCe He BbIPaKeHbl B paspese, CTpaTu- 
rpaduyeckoe pacuwleHeHHe TOJIMLM YeTBEPTHYHBIX OTOXKeHHM OprBaeT saTpy- 
HHTCJIbHbIM WIM axKe HEBO3MO2KHBIM. 

Bombulok pasBopoT reolOro-pasBeMOuHbIX, MHDKeHepHO- TeOJOPHYCCKHX Hi 
Apyrux wccreqopanuii, MpousBOAMBIINXCA Ha MpoTaxKeHHU 1951—1953 rr., 
'3HAYHTeIbHO O60raTHJI HayKy HOBbIMH (aKTHYeCKHMU JLAHHBIMH O ueTBepTHu- 
/HBIX OTJIOXKCHHAX Fora YkKpauHbl. OTH MaHHble, IPHBeMeHHble B Mpuaraemon 
<xemMaTuyeckon Ta61. 1 B OOOOIICHHOM BY Le, MOKAB3bIBaIOT, UTO YeTBEPTHUHbIe 
OTJIOXKECHHA BOLOPASIeJIbHbIX MpOcTpaHcTB ceBepHou uacTu IIpuaepHomopcKon 
BIaHHbI MpeACTaBJIeHbl YEPeEAVIOIUMHCA B OIpeMeJICHHOM TOpAKe B BepTu- 
KaJIbHOM HallpaBJICHHH POPH30HTaMH JIeCCOB, JICCCOBHAHBIX CYPJIMHKOB VM HCKO- 
‘TI4€Mb1X TOUB. 

Topanox 3aleraHHA JIMTOJOPMYeCKHX HM TeHETHYCCKHX THIOB ITHX OTVIOXKeE- 
HUM MOKasbiBaeT, YTO Tak Ha3blIBaeMan «eCCOBaA CepuA Topol» mpemcrTaB- 
AACT PUTMHYHO CJIOMKeHHYIO TOJILLY, B KOTOPOH KarxKAbIN JIMTONOrHYeCKHH (H 
reHeTHUeCKHH) THM YepeYIOMAXCA OTIIOMKeHAM XapakTepH3yeTCA OTHOCHTEIJIb- 
HbIM IIOCTOAHCTBOM HM BbIJep2KaHHOCTbIO Ha 3HaUHTeJIDHbIX MPOCTpaHCTBax. 

Ha cxemMe BHHO, YTO BCA TOMA pasesAeNCA Ha OTACJIbHbIe «JIECCOBbIe 
puTMbI»>. Kaxabid Tako «pHTM» pacuJIeHHeTCA B BOCXOMALLEM MOpaAyKe Ha 
Takve «3JIEMeCHTbI>: |) NOUBA HCKONaeMaA WIM COBpeMeHHaM, MpeacTaByeH- 
Hasl TYMYCOBBIM M MJIJIOBMAJIbHBIM KapOOHATHbIM TeHeTHYeCCKMMM TOpH30HTa- 
MH; 2) CYPJIMHOK, OObIMHO CepoBaTO-OypoBaTbIli, JeCCOBMJHEIN, MUKPOMOpHCTpIIl 
(aacTHuHo Mak POMOpHCTBIIt) M 3) Nlecc, HHOTa JICCCOBMAHDIM CYrIMHOK, Cepo- 
BaTO-MaJleBbl, MAKPONOpHCTHIH. 

Comep»kaHue ryMyca B MCKOMaeMbIX NOUBax OObINHO B 4—5 paz OovIbllle, 
yeM B JIecCaX HM JI@ECCOBHAHBIX cyriMHkax. [paHula Mey QJIEMeHTaMM pHT- 
‘MOB UMeeT PaCIVIbIBUATHIN xapakTep, HO 9TO He MellaeT pasJIMuUaTb HX. 

YcrTaHoBJeHHoe Ha pacCMaTPpHBaeMOH TeppHTOPHA yepeoBaHHe TOPH3OH- 
TOB JIECCOB HM JIECCOBMAHDIX CYIJIMHKOB, NOLYHHAIOWIeeCA OlpekesIeHHOW 3aKo- 
HOMEPHOCTH, OObIYHO MOSBOJIACT PACUJICHATb JIECCOBY!O CepHlo TOPO Marke pH 
OTCYTCTBHM XOPOUIO BbIPAarKeHHbIX MCKOMAeMBIX TOUR. B HeKOTOpbIX CJlydasntx 
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| 
HaOOMalOTCA HeMOJIHbIe PHTMbI, B KOTOPbIX OTCYTCTBYCT KakOl-JIHO0 H3 cula- 
rarollwux Ux 9eMeHTOR. Torma, UCXOAA HS PATMHYECKOM 3AKOHOMCPHOCTH B (pop- 
MHPOBaHHM CepHM JIECCOBbIX MOpOA, MO2KHO YCTaHOBHTb HRCHTHYHOCTD coxpa- 
HHBIUHXCA 3JIeEMeHTOB pHTMa C HX aHaJloOraMH Ha CME€?KHOH TeppHTOPHH. 
TakHM MeTOZOM yOOHO MOsIb30BaTbCA IPH PaCWJICHeHHM OTJIO2KeHHH, ONPe- 
le@JICHHM UX BO3pPacTa, MOCTPOCHHK TeOJIOrHYCCKHX Pa3spe3oB HU T. Il. 

Bce «s1eccoBble puTMbI> OObEAMHAIOCTCA B <PaMKy JIECCOBBIX HOPOM». IIpu- 
BeeHHbIe B TAG. 1 WaHHble MOKa3bIBal0T, YTO yCTAHOBJICHHadA 3AKOHOMEPHOCTb 
B BeEPTUKaJIbHOM pacipeeeHHA JIMTOJOPHYeCKUX (MW reHeTHUeCKHX) THIDOB JIec- | 
COBbIX IHOpO MMeeT PerHOHabHOe pasBUTHe M OTPaxKaeT YCIOBUA (popMupo- 
BaHMA UX B pasJIMUHbIX Masleoreorpauyeckux WaHAWapTax B YeTBepTHYHOM 
Hepvoyle. 

Cmenyet, OHako, OOpaTHTb BHUMAHWe Ha TO, YTO AHTOMOPMYeCKHe THIIbI 
JIECCOBLIX MOPO, PHTMHYCCKH MOBTOPAIOTCA He B MCXAHHYCCKOM CMBICJEC. Own- 
HAKOBDIC Ie MOPAAKY OTAEIbHbIe SICEMCHTbI Pa3JIHYHbIX PHTMOB MpeCTABJIeHb! 
HeECKOJIbKO OTIHUAIONIMMUCA JIMTOJIOTHYCCKHMH PaSHOBHAHOCTAMH CYIIMHKOB 
PasIMYHbIX IBeTOB, HallpHMep: KpacHo-6yporo, KOpHuHeBO-Oyporo, CepOBaTo- | 
6yporo. Jleccbl Tore OTIMUAIOTCA 0 WBeTY, MOPHCTOCTH UH T. TI. | 

Purmpl, Claraiolue raMMy JIeCCOBbIX Hopogx ceBepHoli yacru IIpuyepHo- 
MOPCKOH BMaMHbl, TOKe He OMMHaKkoBbl. Ha OTAebHbIX BOMOPAsCJIbHbIX 
yuacTKax OHH TO pacTATMBaloTCcH, TO COKpallalorcs, OTOOpaxkad COMME PUuT- 
MbI SBOJIOMMM KJIMMaTa perHOHa HM MeCTHbIe OCOOCHHOCTH 9O0JIOBOH aKKYMYJIA- 
IMM TOHKOPO OOJOMOUHOrO MaTepHada, MOABepraBlleroca WepepaOorTKe MOyBO- | 
OOpas0BaTeIbHbIMH MpoOleccaMy. | 

PaccmaTpuBaeMag raMMa JIeCCOBbIX TOPO XOpOMo corlacyenca © S0JIOBOH 
rHmoTeso JIeccoo6pas0BaHua, paspadoranHolt B. A. OOpyueBbim u pasBHBae-— 
MOli ero WIKOJION B CBeTe HOBbIX (aKTHYCCKHX JAHHbIX. 

Kak BUAHO ig IPMBeMOHHON CxeMaTHUeCKON TaOJIMIbI, BbILeJICHHbIe UCTHIPE | 
PHTMA COOTBETCTBYIOT IPHHATOMY JeJICHHIO UeTBEPTHUHOTO MepHoOsa Ha OTIe- 
JIbl, @ OTJCJIbHbIC 2JICEMCHTbI PHTMOB MO3BOJIAIOT MPpOUSBOAHTb UM GOsIee Tpo6- | 
Hoe CTpaTurpaduyeckoe pacwleHeHve CepHH JIeCCOBbIX MOpon,. 

OuepeqHoH s3amaueH UCCJeqOBaHHH sABJIAeTCA CpaBHeHHe BbIAeICHHOH 
raMMBI JeCCOBbIX MOpO 9KCTPaTIAUHaNbHoro palioHa c TraMMaMH TAaKUX 
*Ke MOPOM B PVIALHANbHBIX palOHax, MIA uero culeyeT MpHMCHHTb MeTOLDI, 
paspadoranuple IO. A. )KemayxxnuKkoppmm (") uw H. B. Baccoepnuem (3). 

ConoctTaBJIAd NokasaHHylo Ha TaOs. | ramMMy JIeccOBLIX MOopog c MogcTH- 
MaloulMMM ee CpefHe- HM BepXHEeMVJIMOMeCHOBbIMH OTJOXKeHHAMM KpacHO-6ypbIx 
IMH M CYPMIMHKOB, Mbl BUMM, UTO B CeBepHOM paoHe JeBOGepexKbA HM KHETO 
J\Helipa CepHA 9THX IWIHOWeHOBbIX MOpod Toe OOpa3syerT puTM. Ero cuarator 
8 BOCXOMAINeEM TOpaqKe cileqyioMe sJiemMenHTH: |) riwHa KpacHo-6ypaa 
( OOJIbINMHCTBO reOOPOB CHHTAIOT ee PeJIMKTOBOM KpacHO3eMHOl, WJM Kpac- 
HOH TJIMHMCTOM MOYBOH THMa terra rossa), 2) CyrJIMHOK KpacHo-6ypbIli u 
3) CYPIMHOK KpacHo-6ypbIl, «o6meccoBaHHblit». 

OTH JaHHble ykasbIBaloT Ha TO, YO PATMHYHOe (hopMUpOBaHHe KOHTHHEH- | 
TaJIbHbIX OTJIOMKeHHH CeBepHow uacTH IIpwyepHomMopcKoli BNA MHD, NOBUL- 
MOMY, HavaslOcbh Moce OCBOOOKLEHHA ee BOAAMM MOHTHYeCKOrO Mops. 


lloctynuao 
30 XII 1953 


UHTHMPOBAHHAS JIATEPATYPA 


*B. TP. Bouaapuyk, Ipo6a. cos. reon., 8, Ne4 (1938). 2%B.T 

uy, Cos. reog., Ne 8 (1939). * H. B. Baccoesuy, ee F MeTOuKa ee ¥ id 
nua, 1951. 4 O.H.Bosneceuckuh, Feon. xypu., 8, 8.4, (1946). 5 1O.A Ke Me 
uy KHUKOB, Tp. Mucr. reon. nayk, B. 90 (1947). 8 I. K. Samopiff Teomopdo.0- 
rid i YeTBepTMHHi BiqKJaqu paliony 3pomenna Hingennoi Y«painn ta 3anqanna adbuiliMx 
reodoro-reomopoor. ocaimKenb, Kuiscbk. yep. Yuis. im. T. TP. UWesyenxa 1954 
7B. 1. Kpoxkoc, Mat. qocnim«. rpyutis Yxpainw, 15 (1927). 8 JI. Jlyure sora i 
3eH, M3e. Toc. reorp. o6m., 66, B. 6 (1934). ® A.W. Ha6oKux, Mat no ace 
HOUB HW rpyHTOB XepcoucKok ry6 , 6, 1911, 1 B. A, O6py ues, "Jlecc “Kak ae 
BU MOUBbI, erO TeHe3HC M 3aa4y ero u3yyeHusA, 19514. 1 H, TI, P®naopos, Mar. no 
HCCeOB. MOYB HW rpyHToB KunescKok ry6., 1916. y 
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Hoxaa yer Akayemun Hayr CCCP 
1954. Tom XCV, N 3 


TFEOJOPHA 


Il. C. MATPOCOB 


0 HAXOJLKE CIIOP KOPJAHTOB BEPXHENEPMCKOrO BO3PACTA 
B COJIEHOCHDBIX OTJIOWKEHUSAX TY3-TATA 


(IIpedcraezeno axademuxom JI. B. Haauekunoim 25 I 1954) 


M3yuenne COuIeHOCHBIX oTOmKeHHH Ty3-Tara 8 TyBuHCKol aBTOHOMHOLi 
OOJIaCTH HMeeT JJIMTeIbHY!O HcTopuio. Tem He MeHee BOTIpOC O BospacTe 3THX 
oOpasoBaHHit OCTaBaJIca Mo moculeqHero BpeMeHH HepemleHHEIM. MuorouncwieH- 
‘HbIe HCCJIeLOBaTeIM B pa3HOe BPpeMA TpaKkTOBaH UX BO3PacT B IWMpPOKHX 
‘Mpeyemax — oT cpefuHero Maseo30a Mo KatiHo30a. OuveBuaHO, YTO pellieHHe 
9TOrO BOTIpoca HMeeT BaxmHoOe HaydHOe HW MpakTuyecKoOe 3HaveHue. 

B murepatype leppoe yNoMHHaHHe 0 COJIAHOM MecTopoxyeHHu Tys-Tar 
‘Moxpisetca B 1616 r., korga pycckue KYTIb! Bacnmmu Tromenen u Mxsan 
TIletpop ykasgamu Ha HasuqHe COusHOli roppl Kykeli oxomo 03. Ynca (?°). 
B KoHne XIX Hu Hauame XX BB. MecTOpomeHHe moceTusu T. H. Iloranny 
4°), Il. H. Kpprmop (7), B. M. Pomesuy (7,8), I. E. [pym-Ppxumatiuao ('). 
Bonpoc O BO3pacTe OMHCbIBaeMbIX OTJOMKeHH Y 2TUX WCCJIeMOBaTeseH He 
TOMYIAA MpakTHyecKoro paspellleHusA, XOTA 6blIO OTMeYeHO 3aJleraHHe KaMeH- 
‘HOM COJIM CcpeMu TIHH, MOMcTHNaIOMIMx Oypble necuaHuKH xpeOTa TaHuHy- 
Ona. Bomee KOHKpeTHBIe BbICKa3bIBaHHA O BO3PaCTe COJICEHOCHBIX OTJIOXKeHHH, 
upaBla, He MOAKpeMeHuble HHKaKHMH HaxOKaMH (payHbl uM soph, 
BCTPeyaloTCA B paOOTAaX OTICJbHbIX HCCeELOBATeJeH B MOCMepeBOUIOMMOHHBIM 
mlepHon. 

B 1923 r. Il. Il. Cusopa oruecna comenocHyro tTouuly Ty3-Tara k 
<YeTBEPTHUHbIM OTJIOKECHHAM LWCOCHHCTHIX TMH». AHaorM4uHy1o TOUKy 3pe- 
Hua BbICKa3ana 3. A. Jledenepa (4). B. A. Ky3Henos (°) onpenenua Bo3pacT 
COJIGHOCHBIX OTJIOKeHHH KaK BePXHHM Maseo3so0u, CUMTAaA HX aHasloraMM cpe- 
HHX TOpH30HTOB «DulixeMcKoro KoMMieKca» 3. A. JleOeqeBou, BO3spacrHoli 
WWanasoH KOTOPOTO YKJambipaJicAd B MpekelaxX HWKHUM MeBOH — Kap6ouH. 
B 1948 r. B. II. Macnop (5) mpunucan noponmam Tys-Tara Meso0s0HcKHi 
BO3pacT M OTMeTHJI, UTO OHH 3aJleraioT B OCHOBaHMU MesO30licKOH cepuu 
KPaCHOIBeTHbIX MeCUaHHKOB. 

B 1948—1952 rr. pa reomoroB uw aBTOP OTHOCHJIM COJeHOCHBIe OTJOKe- 
HUA K CpemHeMy JeBOHY, TaK KaK CUHTaJIOCb YCTaHOBJICHHbIM, YTO OHM s3aile- 
TafoT B OCHOBaHHH TOJUIM Topom cpeqHeeBOHCKOrO BOspaCcTa, OXapaKTepH- 
30BaHHBIX dsopok u dayHolK, u He OOHaApy2KMBaIOT CTpyKTypHOrO Hecorsa- 
CUA C NOCMeHHMH, a TaKxKe He COMepKaT MCKONAeMbIX OpraHHyeCKUX OCTAT- 
KOB. 

B nocenuee Bpema H. E. Typumes (°), usyyaa BepxHemepmMcKHe covle- 
HOCHbIe OTJOKeHUA ceBepo-3ananHol Moxromuv, oOnapyxu B Hux ayHy 
4 BbICKa3al MHCHHe, YTO COJIEHOCHBIe oTMOMeHuA Ty3-Tara ABIJAIOTCH TakxKe 
BePXHeMepMCKHMH, XOTA B NOCMeLHUX NOMpexHeMy He ObIO HalifmeHo opra- 
HHUCCKHX OCTATKOB. 

B 1953 r. aprop mocerul palioH comeHoOcHbIX oTsomKenHH Tys-Tara nu 
usy4u cTpaTurpaduyeckve paspesbl pasBUTbIX 3feCb OTJOXKCHHH, B TOM 
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yucme HW COJCHOCHBIX. 3feCb JelCTBHTeIbHO Has, COJICHOCHBIMH OTJIOKCHHA- 
MH 3aJleraeT MOILHad TOJIUa MeCTpOUBeTOB, B OCHOBaHHH KOTOPHIX paneq 
6bila HaiiqeHa (bulopa x%uBeTCKOrO Apyca cpefHero WeBona (Psilophytales,, 
Barrandeina Beliakovii Krysht—onpenenenua A. H. Kpuurrodosny).. 
Towa COJIeHOCHBIX OTJOXKeHHH MpeAcTaBsIeHa MOBOMbHO MOUTHbIMH CepbIMH 
HM Touy6oBaTo-cepbIMH COJIEHOCHBIMH HM THICOHOCHBIMH TI 
JIMTaMU, B BePXHHX TOPH30HTAaX KOTOPbIX BCTpeyaloTca : 
MOILHbIe MpOCOH YIMIMCTbIX HGBCCTHAKOB. Sae2%Kb KAMCHHOH COJIM NPHYPO- 
yeHa K cpemueli YacTH paspesa HM MMeeT 3HAYMTEJbHY!0 MOIILHOCTD. 

TIpu merasibHOM MsyYeHHH paspesa COveHOCHOM TOJLIA Ty3-Tara Mb 
UMeIM B BHAY, YO OTJOXKCHHA WpakTHYeCKH ABJIAIOTCA HEMBIMH, BHJIMMO, 
jlaryHHbIMH O6pasoBaHuamu. ITlosTomy Avia pellieHua BOMpoca O BoOspacTe 
9TAX MOPO MbI WMPOKO MOJIb30BaIHCb OTOOPOM poo MA MpOuSBOACTBAa 
CHOpoOBO-IIblIbueBoro aHasu3a. [Ip anamuse npo6 u3 BepxHeH YacTH paspesa 
COJIeHOCHOM TOJIIMM B YPIMCTIX H3BECTHAKAX Ha SaJlexKbio COMM OblwIH OOHa- 
Py2KeHbI CMOPbl KOpaHvTOB. 

Visyyapmaa cnoppt E. M. Anqpeepa Mpulliia K SaKJIOYeCHHIO, YTO BCTPe- | 
YeHHbIe B COJICHOCHBIX oTJOxKeHHAX Ty3-Tara «cnoppt KopgzauToB (Zonale- 
tes rotatus Luber.) c pasBHTbIM TeJIOM HU OBOJbHO y3KOM OTOPOUKOH HMeIOT | 
HavOoubulee pasBHTHe B YNOJIbHBIX MulacTax EpyHakoBcKol cBuTbl Kys6acca, | 
JaTHPOBAHHBIX KaK OTJIO?7KCHHA BePXHeli MepMu». 

Takum 06pa30M, Haxoj{Ka CHOp KOpAavTOB CpeMH COJICHOCHBIX OTJIOXKeHM 
Ty3-Tara BlepBble asia BO3MOXKHOCTH OAHO3SHAYHO OMpeesIMTh UX BepXHe- | 
MepMCKHM BOSpACcrT. 

Ham mpemctTaBjlsetca, 4TO CcomecHOCHbIe OTMORKeHHA Ty3-Tara sABJAIoTcH 
MOUTH MOJIHbIM aHaIOFOM BePpXHelePpMCKHX COJICHOCHBIX OOpas0BaHHit CeBepo- 
3sanagHo Monromuu u, BAHMO, MpescTaBsAIOT OosIee BepXHHe MX TPOPH30H- 
Tbl, JIMMIeCHHbIe (payHbI, HO OXapaKTePpH30BaHHble CMOpaMH KOpavToB. | 
Jlanee, HeIb3a H€ OTMETHTb, 4TO BePXHEMePMCKHE COJICHOCHbIe OTJIOMKe- 
Hua Ty3-Tara MOKpbIBaloTCA TeCTPOUBeTHBIMH MoposamMu cpemHero eBoHa. 
BuuMmatTeibHoe U3y4YeHHe KOHTAKTa 3THX TOJIML yOequIO Hac B TEKTOHHYeCKOW 
ero mopoye. Tak, BepxXHHe TOpH30HTHI COJICHOCHOM TOJIILH, CIOXKCHHbIe PHIICO- 
HOCHbIMM HW COJICHOCHDIMH TIMHAaMH, MamatioT Ha CCB (O—20°) c yraamu ma- 
nenun 20—25°. CpemneqeBouckhe MecTpOmUBeTHbIe MeCYaHHKH WM aJIeEBPOJIMTHT | 
MOHOKJIMHaJIbHO Magaior Ha CC3 (O—340°) c yraamu nmagenua 25—35°. Ws: 
CONOCTAaBJICHHA JaHHbIX SJIEMCHTOB 3aleraHHA XOPOLIO BULHO, YTO CTPYKTYyp- | 
HOe€ B3aMMOOTHOMeHHe TOU O6HapyxXHBaeT a3SMMyTambHOe Hecormacne. 
KOHTaKTOBasd MOBEPXHOCTb TOIL COMpOBOXKMaerca OOpasoBaHveM OcTaTOUHO: 
MOUHOTO CJIOA KPOMMKOBBIX», PASBAIbIOBAHHbIX, HECJIOMCTHIX TIM, HeECyUAX 
Ha ceOe Cileqbl MHTCHCHBHOTO CaBIMBaHWA M Mepereptroctu (3epKasla CKOsb- 
%KCHHA, KOMKOBATOCTD). 

IIpupegennple (bakTbl Hu 3asleraHve BepxHemepMcKHx oTMoKenMi ToL | 
CPpeMHEACBOHCKUMM TOBOPAT O HasIMGMM Bech HayBura. IInocKkocTh HagBura, 
MO COBOKYNHOCTH HaOJiOaeMbIX JaHHbIX, HMeeT NameHue na CC3 (0O—350°) 
¢ yrlaMH tlagenua 10—i5°. 


Bceecowsnbl Hay YHO-NCCIe NOBaTebCKUH lloctynu.10 
PeOJOPMYeCKHH MHCTUTYT 22 J] 1954 


UMTHPOBAHHAA JIMTEPATYPA 


YHaMH HUH aJIeBpO- 
CNMHHUHbIe MaJlO- 


? 


*TP. E. Dpym-lpxumatao, 3anaquaa Monroma u Ypauxalicxuit Kpalt 
1914. * Tl. H. Kppraos, 3an. Pyccx. reorpad. o6m. 10 o6m. enna 34 211903), | 
3° B. A. Ky3Heros, iss. AH CCCP, cep. reoa., Ne 5 (1946). 43. A, Jle6enena, 
Tp. Mour. KOM. AH CCCP, 26 (1938). * B. Tl. Macaos, 3emaepenenne HOB cep. 
2, (1948). Lien aks » LO Tare va Oxepku ceBepo-sananHon Monroaun, 3, 1883. 
es M. PoxeBny, Oxepk Ypanxaiickoro Kpaa, Matep. gaa onucanua pycckux peK, 
24 (1910). B. M. Ponxesuy. Map. Pyccx. reorpah. o6m., 48 1—5 (1912). 

WM. E. Typumes, JAH, 86, Ne 2 (1952).. 20M. 9, ®umep, Cuoupcxas ucTopus | 
ee nib OTKpbiTHA CuOupn 2o 3aBoeBaHuA cel 3emau poccuiickuM opyxnem, 
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Aoxaagn Axagemun Hayx CCCP 
1954. Tom XCV, N 3 


TrEOJOrHA 


A. Tl, CHTOB 
O BO3PACTE KAMHOTHNHBIX 99®Y3HBOB KYUIMYPYHA 


(JIpedcraenexo axademuxom JI. B. Haauekunoim 25 I 1954) 


Bompoc o reomormyecKoM BOspacTe KaHHOTHMHEIX spdysuBos Kywimypyua 
amMeeT CBOIO ucToputo. Eme B 1937 r. A. I. Toxoes (4) Beickasan mpenno- 
MOXeHHE O Me€3O30HCKOM BO3pacTe 9THX Iy3HBOB, HaXOA MM aHavloros. 
*speqH 3aBeOMO Me3030lCKUX 3ddy3nBos Kasaxcraua. B 1948 r. mes3o30ii- 
‘*KHH BOSpacT KyWIMypyHCKHx 2y3HBOB Obl NOATBepXKeH MaJleoHTONOrH- 
qecku paOoramu A. [. Bep ('). Ew Opimm onncaubl mo KepHy cCKBaxKHH 
<aprHJJIUTbI C MAKpOdayHou», HaO0NaB- 
mMeca B 4 MyHKTaxX Mp UX HadleraHuu Ha 
PHyY3HBHbIe NOposbl MH B OAHOM CuJly- 
lae—cpequ sddy3susHokw tomy. 3 
wIon aprummutos E. M. JliorKepuy Onlin 
TIPCMEICHbI IOPCKWe YCTePpHH, CMOpH H 
Tbiibua, 10 MHeHuo A. I. Bep, Takxe 
Opckoro Bospacra. 

B mocaeqopaBlieh 3a STHM MOJeMUuKe 
) Bospacte sddy3uBoBp KyliIMypyHa pA 
‘eOJIOFOB, OTPHIad Mes030HCKHH BOspacT 
Pdy3uBOB, OObACHANH eMHCTBeHHDbIII 
I3BCCTHHIM B ITO BPeMA CJIyYal Tepecanv- 
‘AHUA 9PPY3UMBOB Cc ApruJIMTaMH TeM, YTO 
{PPHJIIUTHI ObIIM 3aXOpOHeHE! MO Kpyii- 
ibIMM ribld6amu sddPy3vBuEIx nopor. Ilo- 


Cy 
ee 


Cemuo3sepH os 


EEE Ee ee 


TOMY APIHJIMHTbI CUHTaIMCb 3aBeOMO 
JOuIee MOJIOTbIMH, YeM 9Py3uBHbIe Mopo- 
Ibl, HU NOCJeEHHM TIpuMMcbIBaJICA TaJeo- 
30NcKHH Bo3pacT (°*). 

KatuotTunupe spdy3uBet Kyuimypyxa 
3bIXOJAT Ha MOBEPXHOCTb TOJbKO B OJHOM 
IyHKtTe y moc. UepHuropcKoro Cemuosep- 
foro pationa KycraHalickoli o6J1., rae OHH 
Sb onucaHpr IT. E. Bprkopnm (7), Ho 


Puc. 1. O630pHaa KapTa paHoHa pac- 
MpocTpaHeHuaA KaWHOTHMHDIX addPy3su- 
BoB. 1 — BCKPbITbIe yyacCTKH pasBUTHA 
KaHHOTHMHDIX 9PPpy3SHBOB NepMO-TpHaca; 
2— mpociiexKeHHaA CKBa-KMHAaMH T00- 
Ca OCaqOUHbIX MOpO MepMo-TpHaca; 
3 — KOHTYpbI NpewMoNaraemoro pasBu- 
THA IPy3HBHO-OCaOYHOH TOMI mep- 
MO-Tpuaca; 4 — mMecTa, re yCTaHOBJeHO: 
epeciauBaHue TepMO-TpHacOBbIlx 9p- 
(ySHBHbIX HU OCaNOYHHIX Topoy 


30 MHOTHX MyYHKTaX BCKPBITbI OypOBbIMu 

cKBaxkKUHaMHU. [panna sdy3suBHoro NoKpoBa Ooslee oMpekeseHHO HamMeuaeT- 
CA TOJIbKO B IOFO-BOCTOYHOM YaCTH palioHa, B OCTAaJIbHbIX MeCTaX OHa IIpOBe- 
feHa mpH6muxenuo (cm. puc. 1). Onu mpuypoveHbl MouTH K OCeBOH YacT4 
Typrafickoll HU3MeHHOCTH, OyLy4H BEITAHYTHI WMPOKOM NOsOCOH B HallpaBJc- 
aun c JOIO3 ua CCB. IIpocnexennan QmHa sto Momoch 110 KM, a MakcH- 
MaJIbHad yCTaHOBJeHHad ee WIMpHHa OKOWO 50 KM. 

[loka nu ofHa OypoBad cKBaxNHa He TMepeceKa scdpysuBublit NOKPOB 
no ocHoBpaHua. MakcumMasbHad HenowHad MOUIHOCTh spdy3snBnoro NOKpoBa 
(BKIOUAaIOINeTO MpOCIOH OCaMOYHHIX TOPOL) YcTaHoBseHa CKBaxKMHOH reHe- 
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PaJIbHOrO CTPYKTYPHOTO Mpodusa, pacnosox*KeHHoH 61m3 moc. UepHHPoBCKO! 
HW cocTaBsseT Gomee 220 M. ‘ 
CuenyetT, OMHAKO, 34M€THTb, YTO OMHOM 3 CKBaYKHH, BCKPbIBINCH Cee 
TOKPOB Me30301iCKHX M TPeTHYHbIX MOpOA, NpOkeHo OT rayOuHp! 219,1 M my 
rayOunpt 277,4 M Oo OasasbTaM, a HuXxKe, MO riyOuHb cBpille 500 mM uC 
JMmapuraM, H3 KOTOPbIX CKBa2KHHa He Bbllla. Ham mpefcTaBuaeTca, TC 
jumapuTaMa B JaHHOM cJlyyae UKCHpyeTcA MOABOAANIMH MarMaTHYeCKHr 
KaHaJl H B CBA3H C 9THM JaHHad CKBaxKMHA He MOKET CYKUTb MIA OMPes 
JIe@JIeHHA MAKCHMaJIbHOH MepeceyeHHoH MoLtHOcTH 9:py3suBHONO MOKpOBa. 
Ilerporpadbuyeckoe usyyenue addysuBubix mopod KyuimypyHa MpoussBo> 
mutocb. Tr. A. CremaHoBbiM, KOTOpbIi OTMeyaeT, YTO B Oosee TIyOOKHX 10; 
pusoHTax a*dby3HBHOrO MOKpOBa PaSBHTbI OJIMBHMHOBbIC JOJIepHTb!; MOUTH BC 
BCeX HX OOpasmax B COCTaBe WeMeHTa B TeX WJM WHBbIX KOJIMYeCTBaX MpHi 
cyrerByeT crekso. Crpaturpatbwyecku Bille 3eslaralor OasasbTbl (Oa3aJb- 
TOBbIe MOPPUpUTb!) KaK AMHTZaJOVMNbIe, TAK UM MJIOTHbIE; B COCTaBe UX Ie: 
MeHTa BCTpeyaerTca CTeKIO B KOMUecTBax oT | go 15%. Bepxuue uacTu 6a- 
3aJIbTOBOPO MOKPOBa MpeMCTaBJICHbI OasaJIbTOBbIMU JIaBAaMH C XapaKkTepHOW 
MHHIaneKaMenHol TeKcTypoi. JloKaJIbHO pa3BUTbl aHesHTOBbIe MOppupH; 
Tbl H munMaputpl. Tlocaequue, no T. A. Crenanopy, ABJIAIOTCA MO BOspacTy 
HaHOOvIee MOJIONbIMH Cpe OMMCbIBAeMBIX 9PPy3HBOB. | 
Kak cpequ sddy3uBos, Tak UM HaJlerad Ha HHX, BCTPe4YeHbI OCaOUHbIG 
MOpOAbl XapakTepHoro OO6IMKa, pe3sKO OTJIM4YHOrO OT OOJIMKa BCeX H3BeCTHb) 
B. paHoHe MaseosolicKHx MOpO, uU, HaOOOpOT, HepeAKO OMBKHe MO BULLY 
IOPCKHM TlopoaM yrueHocHoh Tow. PaKkTb! MepecmauBaHuad apPysHBoB q 
OcaOUHbIMH MOpomaMM yCTaHOBJIeHbI K HaCTOAUeMy MOMeHTy Ha cCeTH 
OTJ@JIbHbIX YUACTKOB, MOKAa3aHHbIX Ha pue. |. 
B uactTHocTn, 6eccnopHble aHHble O nepeciauBaHuu sPy3uBHbIx Nopo! 
C OCaOUHbIMH MouyyeHb! Ha UepHuroBcKoM yuacTKe, KaK BHAHO M3 MpHBO- 
MUMOrO paspe3sa CKBaKHHEI. 


MuTepsal BM AguaCeL Onucanne 
0—43 ,0 43, ,0 TlokpoBuble YETBEPTHYHbIC H MEJOBbIC OTIOMCHUA 
43 ,0O—61 ,2 18,2 Canposmt 6a3ambTa, nepexorsmMi Buus B aMMrqanounHblia 
6asasbT 
61,2—117,2 56,0 IlepecuauBaHHe NeCYaHHKOB, aJeEBPOJMTOB HM aprHJMTOB G+ 
JIMMHKTOBOrO COCTaBa, Ceporo, TeMHOCeporo, po3s0BaTo) 
M 3eNeHOBATO-Ceporo WBeTa; H3pekKa BCTpeyaloTcsA OcTaT+ 
KH JIMPHATH3MpOBaHHOH A peBeCHHbI 
417,2—129,8 42,6 AMUPaJOMRHbIM OasanbT 
129 ,8—135,9 6,1 JlaBo6pek4nA, OOJOMKH COCTOAT M43 KPeMHMCTOH mNoOpomby 
IeMeHT AMHTaJOU HDI 
135,9—137,5 ARG. AM¥ranOuTHbI 6a3aIbT 
187, 5—138 , 25 0,75 | Ceppii naoTHbli Mepresb, KHU3Y NepexXOAUT B apruauT 
138 ,25—140,7 2,45 | [Ipecpa u o60MKH 6a3anbTa 
140 ,7—142 ,9 Ded Bpepxy Meprewb, HMKe Cepbii MH 4YepHbI apruaNUT 
142 ,9—153 ,6 10,7 AM#raOuHbIH 6a3abT 
153 ,6—165,7 eA Bpepxy OpekyupoBaHHasd TeMHOCepad Mopona, BHM3Y aprus- 
, JMT C OTHeCYATKAMH pbiObeH vemyu 
165 , 7—266 , 4 100 ,7 AMUralOuTHb 6asaabT 


Takum o6pa30M, B JaHHOM CKBaxKHHe MbI HaOsIOMaemM YeTHIpe Mpocson 
OCaOUHbIX MOPOA, 3aKJIOUCHHDIX Cpe sPPy3uBHOk TOU, Ip MOLHOCTH 
mpocsoes oT 0,75 no 56 M. 

B coceyueh kK BOCTOKY CKBa?KHHe TepeculanBaHve MecuaHHKoB, aJIeEBPOVIH- 
TOB HM aprHJWJIMTOB BCTpeyeHO HeNOcpeACTBeEHHO MO, Me30-KaliHO30HCKUM MO: 
KPpOBOM Ha rulyOuHe or 31,4 no 70 M, IpH Haseranny STOH oCaoUHOH TOM 
Ha OasalibT. CKBaxKHHa He BbIllla M3 OasalbTa M OCTaHOB/eHa Ha PlyOuHe 
86,6 m. Ta xe ocafouHaa Toma BCTpeveHa K Jory oTcioxa y moc, Xapb: 
KOBCKOrO, IIpH 3ajleraHuu ee BHYTpu adcy3uBos. 
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Ilo 91MM TpeM CKBaxKHHAM yfaeTCA ONpemeNMTh 3ameraHMe sexKayero 
Ooka OnMCaHHOH ocagouHO TomMM: Mpocrupanue 330°, namenue Ha 103 nox 
yruioM MeHee 3°, 4TO xapakTepH3yeT caa6ylo cTeleHb MCJIOMMpOBaHHOCTA 
oddysuBuo-ocazounoro MOKpoBa. 
 ffampHetiitee mpoqomKeHve K tory STO 2%*e, NOBHAHMOMY, ocamouHol 
ie @UKCHpyeTCA YeTLIDDMA CKBaxKMHAaMH XapbKOBCKOO yuacTKa, OMH- 
canHbimu A. I. Bep, uro no3sBomaeT OKOHTYPUTb Ha KapTe NpomosxKenue m0- 
NOCbI B 93TOM HanpaByeHHH (puc. 1). 

_ Takum o6pasom, daxkT nepecianBaHud KalHOTHMHbIX s@PysuBHbIx Mopor 
€- OCaMOUHbIMH MOXKeT CUMTATbCA TBEPO YyCTaAHOBJICHHbIM. 
_. Bonue yxe 6bluIM MpUuBeeHbI MaTepHaJIbI Mo OMpemesIeHHIO BOSpacTa KyLII- 
MYPYHCKOH TomuH, coOpanuple A. I. Bep, Koropaa, Kak HaM KaKeTCa, He- 
CKOJIbKO eNO 3aBbICHJIa. 
AHaAv3bI p06, B3ATBIX H3 CKBaxKHH, mpopemenupte B. A. Tlomyxunoi, 
MaroT CJIeAYIOWHH CMOPOBO-IIbIJIbIeBOH COCTaB: H3BeCTHbI€ KaK B TepMCKMHX, 
aK HW B IOPCKHX OCagKaxX H, MOBUAHMOMY, POCHOACTBOBABIIMe B P9T-Jelace 
OpAauToBbie, OeHHETTHTOBbIe, WHKaOBble H THHKTOBbIe COCTABJIAIOT CBBIIIe 
0%; HoronsoqHHK oKoo 10%; Tun emu 19%; orpaHw4eHHO npemcraBJeH 
[Ml COCHbI 43 Mompoma Haploxylon u B HeCKObKO 60JIbIIeM KOMMYeCTBE 
(8,2%) us mompona Diploxylon. XsBoHbre mepmcKoro o6uKa c riaqKuM 
esIOM cocTaBJAaioT 6,6% (mp KomeOaHun oT 1,8 no 13,5%) uc peOpucTEim 
esIoM — 12,8% (or 3,6 qo 22%). OOmlee KOMHYeCTBO CHOp COCTaBJIAeT OKO- 
o 40%. B uncte Hx 3HaYHTeJIbHbIM Pa3BHTHeEM TOJIb3YIOTCA CMOpbl, HMero- 
ue OosbUI0e BepTHKabHOe pacmpoctpanHenne. B. A. Ilomyxuna waxogur B 
cTaBe MIpHBeeHHOrO KOMIJIeKca MHOMO oOlleno C BepxXHelMepMCKHM KOM- 
meKcom CepepHoro [IIpuypanba, ommcanHpim M. A. Cegoponw (5), Ho He 
CKJIIOUAeT BOSMOXHOCTH TOPO, UNO BeEPXHAA WaCTb TOJINMM MOKET OKa3zaTeca 
TWOKHETPUAacoBoH. 
| OHako OTHeCeHHe MOJyYeHHOMO CMOPOBO-MbIJIbIeBOrO KOMMJIeKCca K 
3epXHeli MepMH MUPeMCTaBJIAeTCH HAM HE€CKOJbKO [pexKMeBPeMeHHBIM, TeM 
Jomee, uro ropHpii Ypaa Mor B 9TO BPeMA ABJATHCA PyOe2XKOM pasJIHUHbIX 
soTaHMyecKHX mpopunnul. Uro x#%e kacaeTCa BepxXHellepMCKOrO CmOpoBo- 
IblJIbleBoro KOoMMIeKkca CuOupcKoh naaTdopmpr u Ky36acca, To Npu Hauwn- 
WWM MHOFHX OOWIMX 4YepT OH, Mo MHeHHIO M. M. Ogunnesor (°), MeHee cxo- 
TeH c KoMMeKcom CeBepHoro IIpuypamba. OTOT CNOpoBO-MbIVIbIeBOH KOM- 
WI€KC 3AMeTHO OTIMYaeTCA OT KylIMypyHcKoro. Hao6opot, nocmeqHHi Kauye- 
STBEHHO MOUTH CXOXK C KOMIIJICEKCOM OKCQOp]-KeJJOBeHCKUX (?) OTMOKeHHi 
JacceliHa p. CepepHow CocbBbl *, c TeM, OMHaKO, OTJIMYMeEM, 4TO TaM OTCYT- 
STBYIOT TlepMcKue (OpMBI. 

Ha ocHOoBaHHH 39TOrO HaM Ka2KeTCA, YTO BePpXHeNePpMCKHU BOspacT KYIII- 
MYPYHCKOTO CIOPOBO-IbIJIbIeEBOrO KOMIMJIeKca MOJIYYeHHbIMH JaHHbIMH oka 
*KOJIbKO-HHOYb yOeMHTeIbHO He OOOCHOBbIBaeTCA. PellieHwe JaHHONo BoMpo- 
Sa 3ATPYNHAeTCA ee H TEM OOCTOATEJIBCTBOM, 4TO CHOPOBO-MbIWIbIeBbIe 
<OMIVICKCbI TODHaca MOKA COBepLIeHHO HemOcTaTOuHO M3yyeHb! (°). 

Boilie yXKe OTMe4aJIOCb, YTO HEKOTOPHIe pasHOCTH OCaOUHBIX MOpor, Mepe- 
AUBalolluxca C 2PPy3HBHbIMH, JHTOMOTHYeCKM TOBOIbHO OJH3KH K Tlopo- 
TaM YIvIeHOCHOM TOJILMIH pavoHa, OTHOCHMOM MO BOspacTy K lope, ITO ABIAeT- 
“A HEKOTOPbIM, XOTA H MOBOJIbHO WlaTKHM, OCHOBaHHeM K TOMY, UTOOBI CcuH- 
[ath HX He OYeEHb CHJIbHO pa3zmMualoWuMucA 10 Bospacty. IlocueqHHe maH- 
HbIeC 110 paliOHY MO3BOJIAIOT TOBOPHTb O TOM, YTO HapsAy Cc IOPCKHMM 3MeCb 
AMCIOTCA YIVJICHOCHbIle OTJIOKeHUA HU Gosee ApeBune, oTHOcHMpIe B. A. Ilouy- 
<HHOH Ha OCHOBAHHH CIOPOBO-MIbIIbIeBOro aHaJIM3a yCJIOBHO K TpHacy. 
B wacTHOCTH, Ha yuacTKe KapalllHiuK, pacioJIoxwKeHHOM 3a peelamMu pac- 
IPOCTpaHeHuA KaMHOTHMHBIX IPPy3MBOB, MPOAYKTHBHBIM TOPH3OHT COepxXKHT 
CMOPOBO-IIbIIbIleBOH KOMIIeKc Ooulee APpeBHHH, YeM B [pyrux MecTax. 3yecb 
KOJIMYECTBO MIBIJIbIbI KOPMaUTOBbIX, OCHHCTTHTOBHIX, WHKAMOBbIX H THHKPOBDIX 


* Onpenenenua A. JJ. Bouapnuxosoi. 
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cocTaBaneT 32%, HOrOmmORHHKAa 3,2%, MblJIbIbI THNa eI 26%, TIbWIbILbI THITE 
COCHBI 13 Mozpoza Haploxylon mamo, a u3 moxpora Diploxylon 7,7 % TMbIIbIby 
XBOMHBbIX MepMcKoro O6muKa oT 1,8 mo 16,7%. KommuecTBo Ccnop CcOocTaBJIAeT 
B cpelHem OKOIO 21%. Dror KomMueKc y2xKe 6M30K K TOMY, YTO ONpeseJeH 
ia 9Py3HBHO-OcaoyHOn POILIM, OTMYAACh MCHbINHM PpasBUTHeM XBOHHDIX) 
repMcKoro BospacTa. 3aMeTHM, 4TO ‘Ha yyacTKe KapallnMJiMK cTerleHb yrsemu- 
KallMH 3HAYMTeIbHO BBbIIle, UeM B JpyrHX MyHKTaX pa3BHTHA yrJieHOCHOv 
TOJIIH. 

Ha ocHOBaHMH 3JI0X%KCHHOMO MBI BMpaBe MOMYCTHTb, YO OOpasoBaHH 
sdy3uBHo-ocanouHo TommA KyliMypyHa CMeHMJIOCb OTJIOAeHHeEM YrJIeHOC- 
HOH TOMI 6e3 OObIONO paspbiBa BO BpeMeHH. B mo/b3y 9sTOrO Ke CBH- 
yleTenbcTByeT Hw ycTraHoBsieHHad A. [. Bep dbayHa scTepHii, He MO3BOUIAIOULa 
CHJIbHO 3aHWKaTb BOS3pacT adPy3HBHO-ocaOdHON TOIL. 

Tlostomy HaM MpeftcraBuiseTcad, uTO addy3uBHo-ocamounaa Toma Kyw- 
MypyHa MMeeT BO3pacT BO BCAKOM CJlygae He J[peBHee BePXHeIMepMCKOrO, 
BOSMO2KHO, YaCTHYHO WIM WaxKe WeIHKOM UpMHawiexuT TpHacy. Yrounenne 
ee Bo3pacTa — 3ayaua albHemiuux pa6or. [loka xe Mbl MOXKeM YCJIOBHO! 
TOBOPHTb O MepMO-TpHacoBoM 9PysHBHOM IMKJIe, HeH3BeCTHOM Tl0Ka H 
Ypaje, W BO3pax%kaeM MpOTHB OTHeCeHHA a9PysHBHOH TOJMIM K O6uIMKe 
HeOMpeleIeHHOMY MlaJleo3o1I0 (%), 4YTO MOApasyMeBaeT CBA3b RaHHoro adpdy-~ 
3MBHOTO IMKa C TepIJMHCKHM HIM Oosee ApeBHUM OporeHe3oM 


Tlocrymuso 
20 XI 1953 


LUMTHPOBAHHAS JINTEPATYPA 


1 A. I. Bep, TAH, 67, Ne 1 (1949). 21. E. Butxos, Matepmaapi no reosorn 
HM MOe€3HbIM HUCKONaembIM Kasaxctana, B. 2, 1940. 3% A. K. TaanxopcKkuk 
A. K. Wlaposa, A. B. Bropymun, JAH, 83, Ne 1 (1952). 4A. T. Foxoes 
IIpo6u. cop. reomoruu, Ne 927, 11 (1937). ° Tes3ncbr goKnaqoB cnopoBo-nbIbyeBo! 
KoHpepenuun 1953 r., JI., 1953. | 
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| 

: TEQJIOrHA 
4 

| C. H. TAJILbIKHH 


0 BOSPACTHDbIX COOTHOWEHHSAX MEXKTY CNHECCAPTHTAMU 
MW CBHUHILOBO-LLVHKOBbIMH MECTOPODKTEHHAMH 
MNPHAPFYHCKOM NOJIOCbI] BOCTOYHOLFO 3ABAMKAJIbA 


(IIpedcraezexo axademuxom A. IT. Berexrunoim 28 I 1954) 


_ Onnolt uz ovepeqHbIx 3aay B M3y4yeHHH MeTanmoreHuH Bocrounoro Sabai- 
KaJIbaA ABJIACTCA YTOYHEHHE BOSpacTa CBHHILOBO- UHHKOBOH MHHepaM3aluu 
‘Tipuapryxcxoro paloua, BbI3bIBalOllero WO CHX Nop pasHoriacua cpequ uC- 
CJleqoBaTesleH JaHHOMO perHoua. 

 Ecum mocaepepxHelopcKHii (MO3qHeKHMMepHHCKHH) BO3pacT NOJIMMeTad- 
JIMYECKHX MeCTOpOKeHHH 3anaqHoH uactw IIpuapryHba NpHHHMaerTcs BCeMH 
MCCIEMOBATeJIAMH, TO B OlpeeJIeHHH BpeMeHH OOpa30BaHHA MeCTOpORKMeHUH 
Kagauuckoit, SamoxposcKolt u coceqHux rpymi Takoro corslacua He HaOuIto- 
Raetca. Tak, O0ublIad YacTb UCCIeMOBaTeeH, ABJIAACb CTOPOHHHKAMH OJHO- 
BpeMeHHOTO OPMUpOBaHHA BCeH NOJIMMeTaJWJIMYeCKOH MHHepaJIu3alHH pali- 
OHa, pacCMaTpHBaeT HM 9TH MeCTOPOXKMeCHHA KaK MPOH3BOAHbIe MOCTBepXHe- 
FOPCKOM MAarMaTHYeCKOH eATeJIbHOCTH. 

| IIpenacraBuTetu Apyroro HallpaBJIeHHa CuHTaIoT OoIee BEPOATHOH TreHeTH- 
GeCKYIO CBASb 9THX MeCTOPOKTeCHHH C MOBepXHeIOpCKHM MarMaTH4eCKHM 
IHKJIOM, 4EM C MOCJIeBepXHeIOpCKHM. 

CyllecTBeHHbIM (akTOPOM YTOUHeHHA BpeMeHH OOpas0BaHua MpuapryH- 
CKHX MeCTOPOKACHHH ABJACTCH YCTAHOBJIEHHe BOSPaCTHBIX COOTHOIIeHHK 
MeXKAY WavKOBbIMH ToposaMu, OcoOeHHO JlaMupodupaMu, HW CBHHILOBO-ILMH- 
KOBbIM Opy/[eHeHHeM. 

Kak H3BeCTHO, ClleccapTuTbI Ha TeppHTropuu KayanncKkoro MecTopoxKeHuA 
TIP€ACTABJICHbI OTYCTIIMBO BbIPaKeHHOM MavKOM HM MHOPOUHCJICHHbIMH MeJIKH- 
MH TeJlaMH, NOMYHHEHHbBIMH TeM %e TeKTOHHYeCCKUM HapYIIeHHAM, B KOTO- 
PbIX JIOKaIH30BaHbI HW PyHble Teva. 

B cpoeH paOore O CBHHILOBO-I[MHKOBbIX MeCTOpOoxeHuAX Boctounoro 
Sa6aikanba C. C. CmupHos (!) yka3biBaeT, YTO HHTPy3HH cleccapTHTOBOH 
MArMbl IIpeliiecTBOBaIH POpMupoBaHio PyAHBIX Tes KamavHckoro MecTo- 
pox menus. OnHaKko yka3aHuve C. C. CmMupHoBa Ha Ooulee paHHee BHemzpeHHe 
JaMMmpodupos, 4eM PyHbIX Macc, JaxKe B CJlygae. TOYUHOrO yCTaHOBJeHHA 
BpeMeHH 9TOTO Mpolecca, Bce xe He pelllaeT BONpoca O BO3pacTe CBHHILOBO- 
UMHKOBOH MUHepasMsalluv, Tak Kak MNOCJIeqHAH MOXKeT ObITb H PaHHe- U 
MlO3THEKHMMePpHHCKOH. 

Hue MpHBomATca HeKOTOpble (akTHMYeCKHe WaHHble HaMx HaO/IOTeHuH 
B MOA3eCMHbIX BbIPAaOOTKaX, a Take Ha OOJbINUX PibI6ax cneccapTHTOB U3 
OTBaJIOB, C HECOMHEHHOCTbIO YTOUHAIOWHE BO3PaCTHbIe COOTHOWIeCHHA Me*K LY 
9TUMH HOpoOmaMu HW pyHOH macco#n. 

a) B spipa6orkax OTYeTIIMBO BHZHO, YTO MHOPOUMCJIeHHbIe HeOOJbINOTO 
pasMepa H HelpaBHJIbHOH opMbI cleccapTHTOBble Tesla ABJIAIOTCH 9IIMreHe- 
THYCCKHMMH OOpasOBaHHAMH B MAaCCHBHBIX HM WOJOCUaTHIX, «<OYPYHAY4HbIX», 


pyax. 
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6) Ha6mogenuamu B BbIPaOOTKaX, a TaKKe H3yYCHHeM ribl6 cmecca 
THUTOB W3 OTBAJIOB YCTaHaBJIMBaeTCA, YTO YrOBaTbIe OOJIOMKH YepHOK MOH 
MHHepasibHOH CcibaslepHTOBOH MH TaJieHuTO-cPaslepHTOBOK PY/bl 3aKJIOUCHE 
B CHIMKaTHOM Macce, 4¥TO TakKxKe MOATBepxAaeT Ooee MO3THH MpHBH 
moculeqHel, YEM YKa3aHHbIX CyJIbPUOB. 

B) B gHaYHTebHOM KOJIM¥eCTBe TMOSCMHDIX OOHAKeHHH, KPOMe TOP 
KOHCTaTHpyercaA OpeKYMpOBaHHe CMeccapTHTOB HW WeMeHTallMA H OOpacTaHH 
HX OGJIOMKOB CYIe€CTBeEHHO TraJIeHHTOBOH pyAHOH Maccoi. 

IIpupeqeHHbiit BbIMe akTHYeCKHH MaTepHaJl MOSBOJIAeT YTBePAK LAT. 
yuro cmeccapTuTH! B KafaWwHCKOM MeCTOpOKACHHH MpeAcTaBJAIOT MHTPapy. 
HYIO HHTPYy3Hi0, OTJCJAIOULYIO BO BpeMeHH CYLLECTBeEHHO IWMHKOBYIO MHHe 
paJIM3allHio OT CYIECTBCHHO CBHHILOBOH. 

VUutpapyauoe mosomweHve cieccapTHToB B KafawHCKOM palioHe He ycTa 
HaBJIMBaeT TOUHOrO BPeMeCHH HX BHeMPeHHA, HO MO3BO/IAeT Tellepb Ooviee 
O6OCHOBaHHO, 4YeM paHee, CUHTATb STH MNOPOAbI MH CBHHILOBO-IMHKOBY!IO MHH 
PavJIM3alvIo MpOHSBORHbIMH OMHOTO HCTOUHHKa. | 

STH COOTHOWeHHA OyLyT B TaubHeHWeM CJIYXKHTb OJHHM U3 OCHOBHbI: 
(baKTOPOB olpeseseHHA BOspacTa MOMMMeTaWIHYeCKOH MUHepaJIMsallyt 
Boctounoro [[puapryypa. 


BcecOw3Hbl Hay YHO-HCCJeOBaTeJIbCKHH Tlocrynuao 
reONOrHyeCKHH HHCTHTYT 24 XII 1953 


LMTHPOBAHHASA JIMTEPATYPA 
1C. C. Cmupuos, Tp. BPO, Ne 327 (1934). 
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MHHEPAJIOTHA 


JI, M. JIEBEJLEB 
OOJINTOBbIM METAKOJIJIOHLHbIM CbhAJIEPHT 


(IIpedcraeaexo axkademuxom eG, Beaanxunoin |30 IV 1958) 


B 1952 r. aBropoM ObIIH COOpaHb OOpasiibl KOMOMOpdHoro ciaseputa 
C APKO BbIPaXKeHHOH OOJHTOBOH CTpyKTypoH. QToT ciasepHT 3HayHTeJIbHO 
OTJIMYAeTCA OT H3BECTHBIX KOJWIOMOP@HbIX Pa3HOBHAHOCTeH BbICOKOH cTe- 
“MeHbIO JMCIepCHOcTH H cBOeobOpasHeM MOpdouIOrHH. 


Lae 


; r “e in Do: OX. é SF 
LEE NO GEC 


LAPEER 


Puc. 1. Crpoenue cchanepuToBo JMH3bl B NOMepewHoM 
paspese 


PymHoe TeJIO, CJIOXKCHHOe KOJMOMOPHbIM ciaJlepuToM, MpecTaBseHo 
CHJIbHO yIWIOULEHHOH, CTyYMeH¥aTO M380rHYyTOH JIMH30H, 3auleralollel B MVJIOTHBIX 
3eJICEHOBATO-CepbIX OPeCKYHPOBaHHBIX M3BeCTHAKaX. KouTakT ¢ BMeLLalOulMMu 
HOpolaMu OBObHO pesKui. B oTmebHbIX yuacTKax BuCAYerO OOKa HaOuIIO- 
WalorcA chau, BbIpaKaloulvecA B MPOHMKHOBCHHH MHOPOYMCJICHHIX, BeTBA- 
ULMXCA MpOKUIOK KONIOMOpHOro chasepuTa BO BMelLalOu{Me U3BeECTHAKH. 

CrpoeHie JIMH3bI BeCbMa cBoeodpasHO (pHc. 1). B mpusambOaHOBbIx 
yacTAX pacioularaioTcA momycepuyeckWe HW BOJIHMCTbIE HaCJOCHHA KOJMJO- 
mMopduoro cdbasepura, Takve Ke HaCJIOCHHA pacnoslaralorca B IWeHTpaJbHOu 
YacCTH JIMH3bI, OTIMUAAICh OT NPH38aIbOaHOBbIX HeCKOJIbKO OOJIbIIeH MOILHO- 
CTbIO H HaJIMYHeM JBYCTOPOHHe OpHeHTHpOBaHHbIx Moycepuyeckux, Oyrop- 
yaTHIx moBepxHocTel. IIpocrpaHcTBa Me%KAY STHMH HaCJIOCHHAMM BBITOJIHEe- 
HbI OOJMTaAMH Ciasiepura. 

Tak¥M O6pa30M, JIMH38a COCTOMT KaK Obl M3 BYX MHAMBUAya/M3MpoBaH- 
HbIX TeJl, IpW4YeM XapaKTepHble YeEPTbI CTPOCHHA OMHOTO 3aKOHOMePHO T10- 
BTOP#IOTCA B ApyroM. OcoOeHHoO OTYeTIHBO 9TO NpOABIAeTCH B yBeJIM4CHHH 
pa3MepOB OOJHTOB B HallpaBJIeHHu OT HWKHUX OFpaHMYMBalolMx HACOeHMH 
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K BepXHHM. PasMepbI OO/IHTOB BapbHpyIOT B WHPOKUX Mpememax or 1—3 M 
B [MaMeTpe B HW2KHUX 30HaX lo 3—4 cM B BepxHHX. HaOmoqasMch HHAMBY 


yyMpl 20 6,5 cM B QMamerTpe. | 


Puc. 2. Ooautosni ccbaneput. Har. Ben. | 


Kak [paBuJl0, OOJHTbI OBOJIbHO MWIOTHO MIPHMbIKaloT OHH K JtpyroMy) 
[lpocrpancTBa, OOpasyloulMecA MexKAY HAMH, OObIYHO Tobe, HO HeEpeAKG 
3aNOJIHAIOTCA arperaTOM Me@JIbuaHLIHX OOJIMTOB, B KOTOPOM JMaMeTp KarK]O+ 
ro OTAeJbHOrO MHAMBUAyyMa He MpeppiitaeT 0,3 MM. SHaUHTeJIbHO pexe 
MIPOCTPaHCTBO MeXLy OOJIMTAMM BbINOJIHACTCA KaJIbIMTOM HM PaJICHHTOM. 


Puc. 3. OountosplH cianeput (TOHKHe YepHbIe NoONOCHI 
BHYTPH OOJHTOB —ravennt), Har. peu. 


@opMa OOJHTOB NpeHMyIMecTBeHHO apooOpasHan, MHOra dJLJIMMCON- 
qadbHast. Ilopepxnoctb ux riankaa, HHOrMa Ooulee coxKHAaA, GSyropuatas. 
B molepeyHoM paspese Ha BCeX OOJIMTaX OTYETIMBO HaGIOMAeTCA KOHI[eH- 
TpHY¥eckoe CTpOeHHe, OOYCJIOBJICHHOe MHOPOKpaTHbIM YepeOBAaHHeM KkovIeH 
estas OKpalleHHoro ciasepHta M TOHKOANCHepcHOrO raseHuTa (puc. 2 
u 3). 


Cchaneput, cmaraoumit oomnTosie arperaTbl, Kak yKe yKa3bIBaJlocb, 
XapakTepusyerca OO/IbIIOl AHCMepCHOCTbIO HM 3eMJIHCTLIM 13J10MOM. [per 
_<T0 HSMeHAeCTCH OT IpxA3HO-Oeroro Wo OypoBaTo-ceporo. Beck TYCKJIBIM. 
| YIK@IbHEI Bec, ONpemeeHHbIIi MUKHOMeTpuyeckH, 4,102. PactBopserca B 
HCI, c OypHem Bexunannem, aro ormuuaer ero or BHO KpHcTaJIMYecKUX 
pasHocTeH HU OObACHAeTCA GOMbIIOM yAembHOT MOBE€PXHOCTbIO arperarTos. 

Tloq MukpockoroM B MpoxosAeM cBere HelmpospaveH; B OTpaxXeHHOM 
CBETE CBETIIOCEPbIM C Pa3MHYHMBIM pO30BaTO-(:PHOMCTOBLIM OTTCHKOM. Orpa- 
| 2KaTebHas cnocoOnocTh HusKkas. VMsorpomen. Buytpennue pedvteKcpi po3o- 
BaTO-2KeJITHIe. XOPOIIO TpaBHTCA B Mapax WaDCKOH BOAKU. 

Ilocae npoTpaBIMBanuA OTYeTIMBO BbIABINIOTCA KpUCTasWIMYecKHe 3epHa 
TeTpasapureckoro OONKa, pasMepom 0,02 mM u menee. Cpequ packpucrau- 
JM3OBaHHOM OCHOBHOL MaCCbI HaOMOLalOTCA PeMMKTHI KIeECBAAHOO KOMOUI- 
Horo ciasleputa. 

Ta6Oauna 1 


Pb CaO MgO | FeO Al,0, | S10, con 


Zn | Cd Cu | S 


sera Hea me | eae 100,33 


sea veel Pe afel ee 0,20 


XUMMYeCKHH aHalH3 OTOOpaHHbIx OOHTOB (cM. Ta6l. 1) * moKa3prBaerT, 
4TO C(baJlepHT OTHOCHTCA K YHCTEIM Oe32Kee3HCTHIM PaSHOCTAM THMa KJelio- 
anos, ¢ OObIUHEIM WIA HUX COMepxKaHveM KayMuA. CneKTpasbHbIM aHaJH- 
}30M yCTaHaBJIMBaloTCA MpHMecH MbIllbaAKa, TaJluA u repManua. Jle6aerpam- 
Ma, CHATAA B PeHTTeHOCTPyKTYpHOH ma6opatopuu BMMC’a u paccuutTannan 
COTPYNHHKOM 93TOH maOopaTropuu T. A. Cugopenko, ugqenTHuHa MeOaerpam- 
MaM KpHcTaJuIMyecKUx CipaJepuTos. 

Ilo BblcokoH MucnepcHocTH BBIMeONMCaHHbIM cialepHT OM30K K Tak 
Ha3bIBaeMOMy «<OPyHKHTy», onMcaHHoMy B 1938 r. P. TepuexH6eprom agua 
pationa CepKkanykbo (Ceppa-ne-Ilacxo, Ilepy). 

MerakoulI0ufqHOe COCTOAHHe HM OOJMTOBbIe (OPMbI OMMCaHHOrO cibamepu- 
Ta c OOJIbIMOM HarIAMHOCTbIO UJJIIOCTPHpylOT 3HaYHTeJIbHYIO POJIb KOJJION- 
JOB B MafMaTOreHHOM pyooOpa3s0BaHHH. 


| Tlocrynuso 
4 IV 1953 
| 


LIUTHPOBAHHASA JIMTEPATYPA 


1 A mun, A. IT. Betextuu, Cchaneput. Munepannr CCCP, 2, Vaz. 
AH ees 1940.2 B. I]. Ilan Kos, 3an. Bcecoro3x. MUHED. 00-Ba, 80, B. 1, 70 (1951). 
3 em bal erzenb erg, Zbl. f. Mineralogie, Geologie u. Palaontologie, Ne 12 (1938). 
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AMoxnaan Akagemun Hayx CCCP 
1954. Tom XCV, M3 


_ ITETPOrPA®H# 


| Jil. H. COPMOSOBA u A. JI, AHUWKAM 


_O XAPAKTEPHBIX OCOBEHHOCTAX OOJIMTOBbIX DKEJIESHAKOB 
| PEYHOM SALLMH 


(ITpedcraenzexo axademuxom JI. H. Ulep6axoeoim 27 I 1954) 


Jo mMoculeqHeno BPCMeHH OOJIHTOBbIe XeIe3HAKH CYHTAIMCb cHemnduye- 
CKOH allvel MeJIKOBOAHBIX MOPCKHX ocamKoB. Bbw U3BeCTHbI CJlyuan Hx 
oOpasoBpaHua B JiaryHax (!°). Ormegamucbh CKONJICHHA KeMeSuCTHIX OOJITOB 
B 9CTyYapHeBbIX HM O3epHbIX (bauuax (', *!!). CymecTBoBamu KpaTKue yxka- 
3aHHA Ha BO3MOXHOCTb OCaKJCHHA THAPOOKHCJIOB x%*eIe3a B pyclax pek 
(8, °). OnHaKo cpenu PeUHBIX OCAIIKOB OOJIMTOBbI€ AeJe3HAKM He M3YUaJIMCb 
MW MOApoOHO HH B COBeTCKOH, HH B 3apyOexKHOH reowloruyecKol JMTepaType 
He onucpiBatucb. Ilo cyulecTByIOWIMM KJlacCHuKalMaAM 2KeMesOpyAHbIX 
MecTopoxKeHHi (7+) B pedHbIx cbauHAX mpeqnolaralacb BO3MOXHOCTh 
OOpa30BaHHA JIMIIb OOJIOMOUHBIX MepeOTJIOKEHHBIX KeMe3HbIX Py. 

B cBa3v C 3THM OOJIbINOH MHTepec MpMOOpeTaloT OOJIMTOBbIe MKeeSHAKU, 
OOHapy2KeHHbIe 3a NOCJeqHHe FOAbI B KOHTHHCHTAJIbHbIX TPeCTHYHbIX OTJIO- 

)2KCHHAX pa3NMUHbIx pahoHoB Apawo-Typraiickoi Hu3smeHHocTu. IlouTu sce 
HX BbIXOAbI IPHHawexKaT OMHOMY POPH3OHTY, a HMCHHO KyTaHOysaKcKOl CBU- 
Te TypralickoH cepuu. OTa cBUTa Mo BO3pacTy OTHOCHTCA K HH KHeH MOJIO- 
BuHe CpeqHero oHPomeHa. Ona mpemcTaBeHa pa3IMWHEIMA damunamu — 
| PedHBIMH, JeJbTOBLIMH, SCTYapHEBbIMH H O3ePHBIMH, MpHyeM OOJIMTOBHIe 
WKee3HAKU BCTPeyeHbI B OCanKax Bcex 9THX danni (°, 7). Kak moKas3br- 
BalOT UCCJICMOBaHHA, MpOM3BOMBIUMeCA aBTOpaMH B Ppa3JIHUHbIX palonax 
Apaso-Typralickolt HH3MeHHOCTH, HaHOoJlee WIMPOKO pacipocTpaHeHbl *KeneEs- 
HAKH, IPpHypOueHHble K PeuHbIM GallMAM KyTaHOywakckoH cBHTHI (KyrTaH- 
6ynak, JIiucakopKa, Kamouu 4u T. Z..). 

Hwoxe faeTcA KpaTKad xXapakTepHCTHKa OCHOBHBIX JIMTOJIOTMYeCKHX OCO- 
OeHHOCTeH 9TOTO HHTepecHoro TuMa runepreHHoro KemesoHakoMJeHHuA. 

1. Ocaaku peuHbIx (alu, K KOTOPbIM IIpHypO¥eHbI BHIXOMbI OOJINTOBBIX 
2KeJIC3HAKOB, 3aeraloT B BHe ACHO BbIPaKeHHbIX BBIMOMHeEHHH T[peBHUX 
29PO3HOHHBIX OHH (cM. puc. 1). OM ONHHbI BbIPAOOTAaHbI B OTIIOMKeHHAX 
Apyrux dawwh KyTaHOyakcKoH CBHTbI HM B MOposax MOpcKoro Mavieorena, 
a m0 oKpawHam Apaso-TypralckoH HH3MeHHOCTH TakxKe B Topofax Bepx- 

Heno MeJla H KOPbI BbIBeTpHBaHHA Maweo30Kn. Imy6uHa Bpesa ApeBHUX JOH 
W3MepseTCa JeCATKAMM MeTPOB MH MecTamMyH mpeBbiiaeT 100 m. Ux mmpnua 
KOJIeOIeTCA OT HECKOJIbKUX COT MeTpoB 0 5—7 xm. Ilo mpoctTupanuto Heko- 
TOpble U3 HHX MpocsexeHbt Oomee yem Ha 90 KM. B HeckOJIbKHX MecTax 
(OOHapyXXeHbl pa3BeTBeHHA omHH. B CespepHom I[]puapambe onN coegn- 
HAIOTCA M PaACIIMpAIOTCA K Ory, MO HalpaBJeHHIo K ApeBHelt TeKTOHHYeCKOn 
iBlaqwue, HbIne 3anaTOH Apasmpckum mMopem. Ha cesBepe Typralicko# Hu3MeH- 
-HOCTH OHH C PpaSHbIX CTOPOH HalipaBJIeHbl K ee OoceBOH 4acTu, re KOHTHHeH- 
ITaJIbHbIe TPeTHUHbIe OCaaKu ceyac PasMBITbI M Te B CpenHeM osHroneHe, 
/BePOATHO, pacnomarasica KPyMHbIm o3epHbIM Oaccelin. 
| 2. TipuypoueHupie kK peuHbIM (alWAM OOJHTOBbIe *KeNesHAKH 3aJleraioT 
‘B BYfle JWIMHHDIX JICHTOBMAHBIX B IlaHe H JIMH3OBMQHBIX B Ce4YeHHH Tell, 
[BBITAHYTHIX BLOIb MpOCTHpaHun ApeBHux ouMH. Mx mporaxenve MOET 
ObITb OUCHb SHAYHTCIbHbIM HW OObIMHO B ACCATKM pas MpeBbilliaeT UX WIMpHHy. 
|OoMTOBbIe Kee3HAKH HAXOMATCA B CJIOMKHbIX BBAMMOOTHOMCHHAX C [py- 
|THMU aJJIIOBHaJIbHbIMH MOpOaMH, BbINOVIHAIOWUMU JpeBHHe JOJIMHbI: MecKa- 
|Mu, aslespuTamu u GSI OUL UY Us Ouu TO cpe3aloT HX, TO paCKJIMHUBaIOTCHR 
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HMM WIM MWocremeHHO epexOqaT B HMX BKpPeCT MpOCTHpaHHA GaJIexKH 
Henpeppipyad M0/I0Ca OOUITOBBIX %KeJIe3HAKOB OOJIbUIOrO MpOTAKeHUA TIPE 
JleTaJIbHOM H3yYYCHHH OKa3bIBaeTCA COCTOAMLeH H3 KOCOHACJIOCHHDIX TeJI, M0: 
PpyKalOluXcA MO MpOCTHpaHMio K HH30BbAM [IpeBHeli ROWMHDI. OnnH Teda 
BbIKJIHMHUBaIOTCA, OCTHrad ee Ha, Apyrve MOACTaBAIOT WX, HaYHHAaACck 
HeCKOJIbKO BbIIMe MO paspesy. 

3. Jia oOOJMTOBBIX 2%KeN@3HAKOB pe4HOrO MpOWCXOKMeHHA XapaKTepHb 
clleibl mepempipa pyZHoro MartepHasla. IIpu rpyOok KoHriomMepaToBor 
TeKCTYpe OHM COCTOAT H3 OGJIOMKOB KeNesHAka ApeBHeH TeHepallHH M 2*Kedle- 
3ucTroro mecuaHuKa, K KOTOPbIM IIpHMellaHbl TaJbKH KBaplla MW Jpyrux 
Mayeo30HCKUx Mopog. Take KOHTIOMepaTb! CILEMeCHTHPOBaHbI Oo/lee MO3 HUN 
OOJIHTOBbIM MaTepHaJioM. B 4HCTBIX OJHOPOQHbIX PaSHOCTAX OOJIMTOBbIX XKe- 
JI€@3HAKOB CJ€NbI MepeMbIBa XOPOWO BUAHbI MO, MMKpocKomoM. B wundar 


0 20 40 60 80m 
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Puc. 1. Tunuunpit paspes3 yepes ApeBHIOIO JOJMHY, BbIMOJHeEHHYIO PC4HbIMH OCalKaMy 

KyTaHOyJaKCKOH CBUTbI. 1 — NOYBeHHDIM CIOH, 2— OOMMTOBHIC KeNe3HAKU, 3 — OOMTOBbI 

XKeNeC3HAKH KOHTIOMepaTOBOH TeKcTypbl, £—necuaHuKu, 5—Mecku C OOMTaMH, 6 -— 
mecku, 7 — aleBpuTbl, 8 — rMHbI MOPCKOrO NaseoreHa 


NOCTOAHHO BCTPeyalOTCH OOJIMTbI pasHOH BeJIMYMHbI UW COCTaBa, O6JIOMKY 
VOJIMTOB H OKaTaHHble OOJIOMKH mecuaHikKa. 

B To 3Ke Bpe€MA HECOMHEHHO, YTO PeUHbIe CPpeHCOMHTOWeHOBbIe %ees 
HaAkH Apaso-TypralcKoli HH8MeHHOCTH He OOpa3s0BaJIHCb 3a C¥eT TepeorTse 
2KCHHA MaTepHadla KaKHX-To OovIee APeBHUX 3asexKeH. ITO NOATBepxTaerTcs 
CTporoh MpHypOweHHOCTbIO kKelesHAKOB K OAHOMy cCTpaTurpaduyeckoms 
TOPpH30HTY TIPH HasMunMH OJIM3KMX NO yCJIOBHAM OOpa30BaHHA aJJIOBMAaIb 
HbIX (awHH B Ooulee BbICOKUX TOPH30HTax cpeHeno MH BepXHero OIMNOMeHs 
Kpome Toro, pH MepeoTuoKeHHu MaTepHayla us Ooee HU8KHX POPH3OHTO! 
paspe3a He MOIIM Obl OOpas0BaTbcA MOPOLI, COCTOMUIMe M3 OJHUX pyAHbIM 
OOJIMTOB © HMYTOXAKHON MpHMecbiO TeppHreHHOrO MaTepHasia, OObIGHbIe cpens 
OOJIMTOBBIX 2XeesHAkoB Apawso-Typralickot HusmMeHHocTH. Hakone, HeKO 
TOpble JPeBHHe JOM MpocilexKeHbI JO BepXOBbeB HM BO BCeM Hx GOaccelHe 
HeT Oovlee WPeBHUX OTJIOXKeHMU, COMepKallMX OOJIMTOBbIC *KesesHAKH. 

CieqopaTeIbHO, OOpas0BaHHe OOJHTOB MpOHCXOAMIO B TY Ke KyTaHOyulak 
cKylo 9M0xy cpeqHero OvIMPoMeHa, Kora POpMupoBaMch HaOIOMaemble cel 
yac 3aJI@KU OOMTOBLIX KemesHAKOB. Hammune we ceMOB NepeoTOx*KeHHS 
OONMTOBOrO MaTepHaJla CBA3AHO C YCJIOBMAMH QOpMUpOBaHUA Baslexeli | 
J[BUXKYIeHCA BOJHOH cpefe peuHbIx pycell. ) 

4. B 30He OKHCJICHHA OOJIMTOBbI€ XKeC3HAKM ABJIAIOTCA MOUTH YHCTO “4 
mporeTuToppimu. B rytyOoKHX HeBBIBeTPeJIbIX YaCTAX s3amexKeli HapsATy 
PHJIPOreTHTOM OTMEYACTCA MKEMC3HCTHIM XJIOPUT THMa WaMO3HTa HM TIOPHHTUT 
B wimax BCTpeyaiorca OOJMTHI, CJIOKCHHbIe 4wepeOBAaHHeM meets | 
rMporeTuTa H XJIOPUTa, a TaK%Ke OOJMTbI C XJIOPHTOBLIMH oO6o70"KaMH 
B rayOokux uacTtax 3alexelH WeMeHT ABIAeTCA XJIOPHTOBLIM. JInwIb DJ: 
PpyObIx. KOHTJIOMepaTOBbIX paSHOCTeH KOHCTaTHpOBaH MepBHUHDI remeH’ 
M3 rMAporemra. 
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CuepuT, WMpOKO pacnpocTpaHeHHbI B OOMHTOBbIX MKeeSHAKAaX JLesIbTO- 
BbIX, 9CTYAPHeBbIX HM O3ePHBIX *allwli TOM we KyTaHOyaKCKOH CBUTHI, BCTpe- 
YaeTCH B HeOOJDbIIIOM KOJMUeCCTBE B IeMCHTe HHKE YPOBHA FPYHTOBDIX BOM u 
He OOpa3yeT MaCCHBHbIX MpoOcl0eB B OOJIMTOBHIX 2eesHAKax, Emme 6ouee 
peqKO B yuacTKaXx, OOOrallleHHbIX OpraHHYeCKHM MaTepHasioM, BCTpeuaeTca 
‘MMpuT B Bue MUKPOKOHKpellal uw TceBOMOpdos Mo ApyrHM MuHepaviam. 
HsBecTKoBblii eMeHT, TOCTOAHHO BCTpeyaloulUlicd B OOJIMTOBbIX KeeSHAKAXx 
MOPCKOPO NPOHCXO*KMEHHA, PeAKO HaOsMIOMaeTCA B Aee3HAKAX PeyHOMo reHe- 
3uCa, TIpuyeM BCergqa HMeeT BTOPHYHbI sMMreHeTHYeCKMH xXapaKTep. 

5. B KaxKXOM BbIXOLe Ha MOBEPXHOCTb OOJHTOBLIX XKeMeCSHAKOB peyHOrO 
TIPOMCXOAMCHHA HaGTIOLAeTCA ACHAA KOCaA CIOHCTOCTh (cM. puc. 2) (peu- 


Puc. 2, Kocad cnoucTocTb B OOJIMTOBBIX Kese3sHikaX peyHOH dauun 
Ha ceBepe TypraHckoH HH3MeHHOCTH 


| 

HOH THN 0 KaccuduKkaynu 1O. A. 7KemuyxxHuKoBa). Ona cocTrouT u3 m0- 
JIOTO HaKJIOHeCHHBIX MH MOMOrO cpesaloulux Apyr Apyra cso0eB, BHYTPH KOTO- 
| PbIX OOJIMTOBbI MaTepHasl HaczoeH Tom yraom or 10—15 yo 25—30°. 
Kocple covku TapasembHbl uM 6oslee uIH MeHee IIPAMOAMHEHHbI WIM Ke 
CulerKa BbINOaKMBaIOTCA B HMKHeEM uacTH. Mx yepeqoBaHue OOycJIOBJIeHO 
COPTHPOBKOli 3epeH oO rpaHymomMeTpuyecKoMy cocTaBy wuIM %e Mepecvau- 
| BaHHeM XKeJIe3HCTHIX OOJIHTOB C KBapIeBbIM aJIeBpHTOM. Kocas CJIOMCTOCTb 
 OOJIMTOBBIX IKEJIE3HAKOB OUCHb MpaBHJIbHO OpHeHTHpoBaHa. HanpaBuenne ee 
TlaweHua Bcerga COOTBeTCTBYeT HalpaBJIeHHIO ApeBHeH JOJMHbI WM BMeCTe C 
-Te€M IIPOCTHpaHulo 3a/lexKH KeJIe3HAKOB. 

6. SamtexKM PpeUHbIX OOJIHTOBbIX 2KeJIC3HAKOB MMeIOT KpaltHe HeBBbIZep- 
KaHHoe B JeTasax cTpoeHve. Pa3pe3 ux B OTHOIICHHH MOCJICLOBATeJIbHOCTH 
-CJIOCB KOPeCHHbIM OOpa3s0M MeHAeTCA Ha CAMbIX KOPOTKHX paCCTOAHHAX. 
Tak xe ObICTpO OOJIMTOBbIe 2ee3HAKH MOFyYT CMeHATHCA lo MpocTHpaHHso 
HW BKpecT MpocTupaHHA 3aexKU KBAPWeBbIMH TleCKaMM HM aJleBpHTaMu C pel- 
-KMMH OOJIMTaMH HIM 6e3 HUX. CyleqOBaTeJIbHO BHYTPH 3aJlexKel 2KeJIe3HAKOB 
CylllecTByeT MHOFO MOBepXHOCTelt pa3sMbIBa uM CTPOeHHe HX HYKHO paccMaT- 
PHBaTb KaK JIMH3000pa3Hoe. 

7. Cpeqv MOpod peyHblX alHi OOJMTOBHIe *%KeMesHAKH ABJIAIOTCA HanOo- 
jee MpyObimMu mo rpaHysomerpuyeckomy cocraBy. JlaxKe HepacTBOpuMbBIe 
OCTATKH 2KeJIC3HAKOB BCera 3HAUHMTeIbHO KpylHee MO cpeqHeMy JMaMeTpy 
3epeH, CM BMELIalolllMe ITH WAKeeSHAKH (Ha JaHHOM yuacTKe 3aJlex%KH) Meck 
mw amneppuTet (°). Han6oulbmiad KOHWeHTpaluaA OOJHTOB MpuypoyeHa kK 
KPYNHOSepHUCTbIM ecKaM. B MeJKOSepHHCTHIX KOJIMYeCTBO OOJIHTOR pe3KO 
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CHWDKaeTCd HW KouleOulerca MexKay 1—3 u 10% kK OOMWeMy KOMMYeCTBy 3epeH. 
AneBpHToBble 2Ke H TvIMHMCTbIe NOpOsbl B PedHbIXx (balluax MpakTHueckKH 
jIMUeHbI OomuTOB. BMmecte c xapakTepHOH KOCOM CJIOMCTOCTbIO 9TH (pakTbI 
TOKa3bIBaloT, UTO OOJIHTOBbIe AKeNe3HAKH KyTAaHOyJakCKOM CBUTbI MpeAcTaB- 
jisloT co6oI He (balMio CTapuil u TAXHX 3aBofeli, a Pallulo pyce Cc ObICTPO 
IBUKyUIeHcA BOMOM. ITO NOATBEPARLAeTCA MPHYPOYCHHOCTHIO 2KECSHAKOB K 
OCeBLIM, HaHGovlee PIyOOKO Bpe3aHHbIM YaCTAM JpPe€BHHX JLOJIMH, a He K Kpac- 
BRIM, Te Mpeoblamaior MesKOsepHucTbIe ocatKH. TaKkoe pa3MelileHHe 
galexKell PCYHBIX %KeJe3HAKOB pe3KO OTHYACT HX OT OBe€PHbIX, KOTOPbIe 
MeHTOOOpasHO OTJaraHch y OeperoBolt JIMHHH HM MOSTOMy MIpHypoueHbl K 
OKpaHHHBbIM YaCTAM MVIOWakM pacmpocrpaHeHuA OTJIORKeHUM, COMepxRKaLllMx 
OOJIMTOBbIC KeeSHAKH. 

8. Eme OHH MpH3Hak OTJIHYAeT OONHTOBbIe 2%KeNesHAKH peyYHOrO IMpPOHc- 
XOMKMeHHA OT MpHOperxxHO-O3epHbIX WIM MpHOpexkHO-MopcKHx. B To Bpema 
KaK H3MeHeHHe COCTaBa MOCJI@HHX THIMOB MpOHCXOMHT BKpeCcT HX IIpOcTH- 
paHua, B gaviexKax peyHOrO MpoucxOKeHHA CallHalbHad M3MeCHYMBOCTb 
HalpaBsleHa BOJb NpocTupaHua sasexu. Buus mo TeyeHHIO WOJIMH YMeHb- 
maeTca cpemHuH WuaMeTp 3epeH HepaCTBOPHMbIX OCTaTKOB 2KeJIC3HAKOB HU 
pa3sMep CaMHX OOJMTOB, HCUesaIOT rpyOble KOHIVIOMepaTbl, KOCaMA CJIOHCTOCTb 
CTaHOBHTCa Ooulee CHOKOMHOH, Oomee BbIMepXKaHHbIM XapakTep pa3pe3a HU, 
HAKOHEL, YBCJIMYHBaeTCA POJlb BAKHCHBIX COeAMHEHHH Kesle3a — xMOpHTa, 
cHeputTa WU cybuMOB 2%Xeesa. 

9. B HexoTopbix pattonax CesepHoro [Ipuapamba ycTaHoBjeH Mepexo EB 
IOKHOM HallpaBJIeHHH peUYHbIX (alu B sCTyAapHeBble, Ae/IbTOBbIe HM Osep- 
Hble. OOJMTOBbIe %KeNe3HAKH STHX CalunH OTMHYAaIOTCA COpMOH sauJlexKH, 
XapaKTepOM KOCOM CJIOMCTOCTH, MUHepaJIOrHYeCKUM HM XHMMYCCKHM COCTaBOM. 

10. IIpu u3syyeHHu O6JIOMOUHBIX MHHEpaJIOB OOJIMTOBHIX 2KeJIESHAKOB OKA 
3aJIOCb, TO B TAKEeMON (pakUWH HX HepaCTBOPHMBIX OCTATKOB MpeodsaawrT 
HeYCTOMYMBbI€ MMHepaJIbl: IMMAOT, WOH3HT WM poroBble OOMaHKH. B_ serKor 
(ppakuuu, KPpOMe KBaplla, MHOrO TlOJleBLIX WMAaTOB H OO6OMKOB ad:dPy3HBHbIX 
nopox. Hyxxeslexallve Mopoxbl MOpcKorO NasleoreHa OTMHYAIOTCA OT TOPOL 
KyTaH6yNaKCKOH CBHTbI MCKJIIOUNTeIbHbIM IIpeoOalqaHHemM YCTOMUMBbIX K BbI- 
BeTPpHBaHHIO MHHepaJIOB H MOUTH MOJIHbIM OTCYTCTBHeM 3IHMOTa, WOM3HTa Hv 
MOJIeBbIX UMaToOB (5). CreqoBaTeJIbHO, TeppHreHHbIM MaTepuvasl KyTaHOyJaKk- 
CKOH CBHTbI IpOHCXOLMJI He H3 MOPCKOPO TlaJleoreHa, a H3 TMaJIeO30A BO3BHI- 
WeHHOCTeH, OKpyxKaroulux Apano-Typraficky1o HH3MCHHOCTD. 

11. Wckomaembie OCTaTKH 2KMBOTHBIX B XKeJle3HAKAX peyHOPO reHe3Hca 
Kpatue peqku. Haliqenbt TOKO: APO HeOONbIWOrO NIacTHHYAaTO-2%KabepHOorO 
MOJWIIOCKa, OHM3KOrO K pony Pisidium (JIncakoBKa), u 2Be paKOBHHbI MeJ- 
KHX TacTponog, OmMsKuxX K pomy Valvata (Kyran-6ynax). 3aTo B peuHEIx 
OOJIMTOBBIX 2KeJIe3HAKAX MHOPOUMCJICHHbI OcTaTKH dwopbl (oTmeyaTKH JIH- 
CTbeB) HM OCTATKH [[peBeCHHbI (YaCTO B BU KPYMHbIX CTBOJIOB), MpemcTaByA- 
wollHe Cobol PuTomopdossi rop-anatTuTa u KapOonat-anatuta (6). 

IlepeuncleHHble MTOMOMMYeCKHe OCOGeHHOCTH MOcTaTOUHO XapakTepH3yloT 
OTIMYHA OOJIMTOBHIX 2KeJICE3HAKOB PCYHOPO MPOWCXO*KMeCHUA OT OOJIMTOBBIX 
*KENE3HAKOB Apynoro MpovcxoxKTeHuA. OHM MOSBOJIAIOT y3HaBaTb pedHble 
OOMHTOBBIC MKCICSHAKH MO HEOOAbIIMM BbIXOLaM, IpeMcKa3bIBaTb Mpoctupa- 
HHe HX 3aJlex*KeH HW HailpaBleHve ux (balvasbHoH u3sMeHUMBOCTH. 

Hocrynuno 
29 | 1954 


UHMTHPOBAHHAS JIMNTEPATYPA 


1E.B. Komyvenosa, Tp. HHMMY, M., Ne 3 (1934). 25.7 

10 T@HeSHCy Py] %Xesesa, MapraHua uM asOMHHUA, fk Ne cep; 93h Hi Kool 
ToB, M38. AH CCCP, cep. reon., Ne 3 (1953). 4B. A. O6pyues pyneevcen 
powxrenna, 1935. ° JI. H. PopmMo3oBa, TaM xe, 26, 3 (4951). ° JI. H. POpMO380Ba 
LAH, 86, Ne 4 (1952). 7 JI. H. Popmososa, U3s. AH CCCP cep. reom., Ne 5 
(1958). M. H. Xu pbsxK OB, Topn. xypu., 4 (1882). 9M. E. Enemeun ii Mpuposa, x 
(1916). R. H. Rastall, J. E. Hemingway, Geol. Mag., 77, No 3, 177 (1940) 

J. H, Taylor, Mem. of the Geol. Surv. Gr. Brit. (1949). ON ; 
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ITATEOHTOJIO‘HA 


JI. 1O. BYZAHLILEB 
HAXOJLKA TPETHYHOM ®JIOPbI B CEBEPHOM KA3AXCTAHE 
(IIpedcraeaeno akademuxom B. H. Cykaueseim 27 | 1954) 


O6OulupHaa TeppuTopua CepepHoro Kasaxcrana u3yyeHa B Maseoborann- 
WeCKOM OTHOIIeHHH Ccladee, YeM TeppHTopua LlentpampHoro u 3anayHoro 
Kas3axcraHa, OTKyJla U3BeCTHbI MHOTOUHCJIeHHble pacTuTembuble ocraTKu (13, 
S11), TlosromMy Kaxkad Haxo2Ka HCKOMaeMbIx pacreHuii B Cepepoom Ka3ax- 


cTaHe mpescTaBsaer OOUbINO MHTepec TIA NO3HAHUA ApeBHel opp THX 


MeCT, a TakKXKe MIA CTpaTHrpauu KOHTHHEHTAJIbHbIX OTJIOXKeHHH. 

Jletom 1952 r. BO BpeMs# HovsleBbIx paOoT reoworuueckoro oTpaya Axarze- 
MMM HaykK Ka3axcxoh CCP nog pyKopoyctsom B. B. Jlapposa yqanocb o6Ha- 
PYKHTb paHee He M3BeECTHOe MeCTOHAXO*KMeHHe MCKOMAeMbIX pacTeHHH B Tpe- 
THUHBIX OTJIOXKCHHAX, OOHAXCHHbIX B Oeperax p. Mimum. Hopoe mecronaxo- 
*KMeHHe GJIOpbl pacolox*KeHoO B KpyTOM IpaBomM GOepery pekKH Ha: OKpavHe 
c. Iloxposcexoro (CeBepo-Ka3axcrauckaa o61.), B 80 Km xk vory or r. Ilerpo- 
maBslopcKa. B 9ToM MectTe OOHaxaroTca (mo B. B. JlaBposy) cHu3y oTm0xe- 
HUA MOPCKOH 4eraHCKOH CBHTbI (JHCTOBaTbIe TIMHbI CO CKYJHOW MopcKo# 
cbayHoH MM KOHKpelluamMu cciepocuyeputTa), a TakxKe KOHTMHEHTaJIbHaa 
HHIpuKoTepHeBad CBHTa, MpeACTaBJIeHHad WHPHKOTepHeBbIMH CJIOAMU 
(mlecKH H TlecuaHO-aJIeBPHTOBbIe MOPOAbI) U OOMAaTTAaMCKMMU CJIOAMM (MeJIKO- 


| 3€PHHCTbIe Ie€CKH, CBeETJIbIe H TEMHOCEePble TVIMHbI, *KHPHble, C JIMH3AaMH CHJIbHO 
TYMYCCHPOBaHHbIxX TIMH, B KOTOPHIX 3aKJIIOUCHbI OTMCVaTKH JIMCTbeB). Buiire 


MHIpuKoTepueBow 3aseraeT apasbCKad CBUTa (HMKHHM MHOMeH) — 3eJeHble 


| MKMPHbIeC PIMHbI C OKPYIJIbIMH Apy3aMu THNCa WH MepreJIbHbIMH KOHKPeCWMAMH. 


MuorouncuieHHble paCTHTeJIbHbIe OCTaTKH COOpaHbl B JIMH3e yruiHucTok 
PIMHbI (OoaTTaMcKHe CJIOU, CPeHHUM OMrOUeH) B BepXHeH wacTH OOHAKeHHA 
HW MpeMCTAaBJAIOT OTMeuaTKH (PparMeHTOB HM WeJIbIX JIMCTbeB, CTeOJeH, TIOLOB 
HW pacTUTebHOrO eTpuTa, 3aJleraioulHx Mo MJocKocTam Hacsoenua. 13 Kom- 
jlekuuu, cocraBalsioue oKo0 100 mrydos, yqalocb onpexemutp: Taxodium 
dubium (Sternb.) Heer, Phragmites ceningensis A. Br., Salix varians 


Goepp., Populus sp., Corylus turgaica A. Pojark., Alnus nostrata Ung., 


Trapa borealis Neer. Kpome Toro, 3 Hamux oOpasuos II. MW. Hopodeesni, 
KOTOPOMY MIOJIb3yIOCb CJly¥aeM MpHHeCcTH rlyOoKy10 OaroqapHOcTh, onpeye- 
JleHbI CeMeHa Hu Meracnoppt Salvinia intermedia Nikitin, S. cerebrata Nikitin, 
Alisma sp., Alismaceae, Typha sp., Primulaceae. IIpu cpaBuuTeJbHO Ooub- 
MIOM KOJIMYCCTBE PACTUTebHBIX OCTaTKOB ulopa c. IlokpoBckoro mopaxaer 
OemuHocTblo cocraBa. Cpequ mpescraputTemen ee npeoOmagaer Salix varians 
(90% Bcex OTMe¥aTKOB JIMCTbeB), B TO BPeMA KaK H3 aHaJIOPMYHBIX OTJIOXKE- 
Hui B LlentpambHom u 3anaqHom Ka3axcTane u3BecTHa OOMJIbHan dopa, 
HecpaBHeHHO Ooslee pasHooOpasHoro CocTaBa. 

Hau6oulee HHTepeCHbIMH B 3TOM OOBIGHOM AIA TypralicKon bopuctuye- 
cKoli MpoBHHIWH KOMMeKce aBisiorca Salix varians, Trapa borealis, paHee 
He BcTpevapuimeca B Kasaxcrane (uckmiouaa Autyrac B SalicaHcKOH KOTJIO- 
pune). Hwxe mpuBeqena Ta6/IMila pacipocrpaHeHusa STUX ABYX pacTCHMM B 
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Kak BYHO U3 9THX MaHHbIx, S. varians MpHypodeHa B OCHOBHOM K Tpe 
THUHBIM OTMOKeHHAM SanaqHou u Bocrouwnot Cu6upu u JlambHero Boctoxka, 
a TakoKe oTMeuasacb B Epponelckoi uacru Coto3a, re OHa Mpouspactala,, 
OYeBHLHO, B Sovlee rlosaHee Bpema. T. borealis BooOule He 6bI H3BECTeH B} 


TpeTHUHBIX OTIO*KeHuAx EpponelicKow yacTu Co103a, BCTpeyadcb TOJIbKO B 3a-; 
nanHolt wu BocrouHow CuOupy, HO rlaB-- 


Ta6auna 1 HBIM OOpasom Ha J{albHem BoctoKe? 

: (CaxaulHuH H p.). 
Salix Trapa Takum o6pasom, dopa c. IloKpos-- 
varians | borealis Gx OrQ HECKOJIbKO OTJIM¥aeTCA OT TYp-; 
ralickux TpeTHuHErx duop Llextpaap-- 
Esponeficxan vactp Horo Kasaxcrana u CepepHoro IIpu-. 
CCCP apaJibA, C OMHOM CTOPOHEI, HasMyHeM! 
Oupcemn “Onecce 4 = S. varians, T. borealis, a c apyrou,— 
c. Tauryppt . 4 a OTCyTCTBHEM TAaKHX XapaKTePHBIX [WIA} 
nocleqHUXx (lop opm, Kak Liquidam-. 
Ypas bar, Comptonia, Juglans, Fagus, Glyp-: 
Crepmutamak .... -- =. tostrobus, Sequoia (umm Metasequoia). | 
U Up., cOuMKaAcb C OOee MOJIObIMH' 
Heutpaabastt Kasax- (baopamu Cu6upu u Jlambuero Bocro- 
d pe Ka, ocoO6eHHO c (hulopamu Tapp u ToI- 
ee ee er z a Ma, KOTOpbie, 10 MueHuIo A. H. Kpum-; 


Tomosnyua (4), ABJIAIHCb Oomee o6eL- 
HeHHbIMH TO CpaBHeHHIO C THMHUHbIMH 


p. )Kuawuwk ... . == = 


Cesepnoe IIpuapaabe TYpralicKMMH OJIMPOMeHOBbIMU (pslopa- 
Kapa-canabik ... . ie ay Mu Kas3axcTaHa. 
GapiiGymak ...... —_ — B KkouJWuIeKIMH BCTpeyeHa  Bcero 
Kapa-yoxaT . . . . . = at Jhb OHA BeTOUKa OOOTHOrO KuMa- 
Soren (Guenns puca (Taxodium); yunrTbipasd, uTO B 
- : i MNOMOOHEIX OTJOwKeHHAX LlenTpaabHore 
SRE ese MOEA: 5 KasaxcTana Becrpeuaror 6 ; 
she DUNO Noes uke Suan ae ate P CH (COR ae 
pee hapa ee nai 2 Macce ero XBOA MH MO6eru, 9TO 3acTaB- 
JiteT WYMaTb O He3HayTeIbHOH pou 
Boctounaa Cuoupb 3TOrO pacTeHHA B OMMCHIBaeMON (pope. 
Baniteal Ai vhs Or altiga au + Cy mo cocTaBy ocTaTKOB pacre- 
ae Hull B. KOJWIeKWBU U3 ¢, IloKposcKoro, 
BOJIM3H MeCTa 3aXOpOoHeHHA Opbiia_ 


o-B CaxammH.... . a ot MIpHOpexHai pacTHTeIbHOCTb Tuma | 
MOMMeHHOM pacTHTeJIbHOCTH yMepeH- 
HOH 3OHbI, XOTA IIpMCyTcTBve OOJIOTHOTO KHMapHca, HbIHe pacipocrpaHeHHoro: 
10 6010TAM BROMb Sepenop MekcukaHcKoro 3aJIMBa, yKa3bIBaeT Ha TO, 4TO) 
KJIHMaT 3e€Cb ObIJI, BOSMOXKHO, HECKOJIbKO Terlviee. 
JlambHewuIMe MOWCKH OCTaTKOB MCKOMaeMbIX pacTeHHli B 3TOM palione 
MOMOrYT HaliTH CBASyIOLWINe PopMbI Mexy Psopamu CesepHoro u Llentrpamp- 
Horo KasaxctTaHa. 


Boranuyeckui uuctutyT uM. B. JI. Komaposa Nocrynuao 
Akanemuu HayK CCCP 24 1 1954 


UWMTHPOBAHHAS JIMTEPATYPA 


7M. UW. Bopcyk, Tp. UWHMIPH, zs. 37 (19385), # A. H. Kpumtrogosuy,| 
Viss. AH, cep. 8, 9 (1915). ° A. H. Kpumtogosn4y, Oryer noyp.-6or, otp., cep. | 
Ka3axctanckas, B. 4, 2 (1930). 4A. H. Kpumrodosuy, M. YU Bopcyk, Mpoo.. | 
maeouTosoruu, 5 (1939). ° B.C. Kopuuaosa, Becta. AH Kas.CCP, Ne 12 (1950). | 
6 B.C: Kopnuaosa, Usp. AH Kas.CCP, cep. 6or., B. 5:(1950)) 7 Bs B, Jlapel 
pos, B. C. Kopuuaosa, Becta. AH Kas.CCP, Ne 5 (1949). § A. MW. MoapKo- | 
Ba, Tp. eon. uncr., 2 (1932). °® A. MW. TloapKosa, Tp. WHUMTPH, cep. A, B. 393} 
Tlaneo6ot. coopH., 39 (1935). 1°W. B. Taan6nu, Mss. Teon. kom., 23 (1904). 
4 Y. B. Iaauoun, Usp. Typxm. org. PFO, 4 (1906). 
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Jloknagn Akagemun Hayr CCCP 
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HUHTOJIOTHA 


WA. W. TEHHH 


O MPOHHKHOBEHHH DKHBYHKOB B TMOJIAPHBIE TEJIbILA 


(ITpedcraeaexo axademuxom A. H. Onapunom 12 1 1954) 


Co BpeMeHH CTapbIx uccIeqoBaHni Tperseilt YeTBEPTH Mpoulwloro Beka 
BONpOcy O NpHpowe NOMAPHBIX TeJlel, yReA0cb MaJio BHUMaHUA. Ha mpora- 
2KCHHH JOJTHX JeT TOCMOACTBa MeTadu3sHyecKOH Teopuu HacueCTBeHHOCTH 
Beticmana — MopraHa o06pa30BaHHe MOVIAPHbIX Teel, TOMKOBaIOCb B Kaue- 
CTBe Mpowlecca, BeAylleroO K peMYKUMH «H3JIMIIHUX» xpomocom. Takas TpaKk- 
TOBKa IIpHBeJla K TOMY, ¥TO NOJAPHble Tebila BbIMAaIM M3 NOJIA 3peHusA UCCJe- 
MopatTeseh mosoBoro mpomecca. IInarnep (') u Teprsur (2) paccmatpusBanu 
MONAPHbIe Tela B KaYeCTBe POMOJIOFOB AIMeKIETKH, OTJIMUAIOIWNXCA OT Hee 
KOJIMYECTBOM MHMTATeJIbHbIX BellecTB. B sTOM O6CTOATeIbCTBe OHM ycmMaTpH- 
‘BaJId TIPH4MHy TOTO, 4TO MOJIAPHbIe TeJIbUa He CHOCOOHbI K MaJbHelilemy 
pa3BuTHIO. 

_  OgHako yxKe B CTapow mMTepaType HMeMCbh yKa3aHuA Ha WHY Cy~b6y 
M 3HaveHHe MOJIAPHBIX Teme. Tax, Jledesp (°) B onbITax Mo UcKyccTBeHHOH 
AaKTHBU3allMu sau yYepBa Thalassema Ha6s1I0Ran pa3sBuTHe He TOJbKO ANIL, 
HO UM MOJAPHbIX TeJI, MaBWIMX HayvaJIO MHOPOUMCJICHHbIM KeTKaM. Ilono6uptit 
pe3yibTaT Obl MowyyeH U WIA AHI, aCKapHbl, MOJWIOCKOB H HIIOKOXKHX. 
@panxkotr (*) onMucbIBaeT ONMOMOTBOPeHHe MU PasBUTHe NO cTaquu racTpyJpt 
MIOMAPHBIX Teter, HekoTopbIx Polyclada. 

_ CyenyeT OTMeTHTb, YTO HECMOTPA Ha OOubUIOe YHCIO UCCIELOBaHUH, Mpo- 
U3BECHHbIX Hall OMJIOOTBOPeHveM Y MO3BOHOUHDIX YKHMBOTHBIX, B YaCTHOCTH 
MJICKONMTAIOWLUX, HaOJIOLaTb B3ANMOeHCTBHe Me@XKAY NOAPHbIMM TeslaMu W 
2KMBUMKaMH He yaBaJIocn. 

 Co6orra (*), uccmeqoBaBlIuH OKOJIO 1500 onsJOMOTBOpeHHbIX AMWeKeTOK, 
He CMOr Ha 9TOM MaTepHaJle OOHapyKUTb NPOHHMKHOBCHUA X2KMBYMKOB B NOJAp- 
Hble Tesla. Hecmotpsx Ha 970, CoOorra, OfHaKO, NMUIeT, YTO OMMOLOTBOpeHHe 
MIOMAPHBIX TeJlell MpeAcTaBJAeTCA EMy BECbMa BOSMO2KHBIM. 

8B wax ucculeqOBaHuAX, MOCBAILeCHHbIX BOIMpOcy O POJIM MHOPOUHMCJICHHbIX 
>KMBUMKOB B OMMOLOTBOpeHuu (°, 7), HaM yaJloch HaOMOfaTb B 3HAUHTEJIb- 
HOM UNCJe Cly¥aeB NPOHMKHOBeHHe XKMBUMKOB B MOJIApHble Tea. Marepual 
3TOT Obi MoyueH Ha OObeKTe, C KOTOpHIM padora H CoOoTra,— maboparop- 
HOM pace OesoH mplluu. M3yyennio nospepraJvch rucTouloruyeckue Mpellapa- 
Tbl SAMMIMeKIeTOK %KUMBOTHBIX, 3a0HTHIX Yepes pasHYHble CpoKH TocJe 
cmapuBaHna. 

TIpoHuKHOBeHHe XKHBYNKOB B MOVIOMMTbI CoBepuaeTcsA y2xKe B HePBbIe YaCbl 
nocie ocemeHeHua. Tak, y MbIlu, 3a6NTOw Yepes 2 4Yaca Tocse ClapHBaHnHA, 
ObIIO 3a:UKCHPOBAHO BxXOMK[eHve MKUBYNKA B MWOMApHoe Tempe. Kak BULHO 
wa puc. 1 A, romopkKa *xXMBUNKa ryOOKO Morpy3ulacb B UMTOMNMAsMy TeJIbIla, 
KOTOPOe elle CBA3AHO C AMMeKIeTKOH BepeTeHOM HeTeHuA. OTueTMBO BUAHO, 
UTO XKHBUMK CHaO2KeH XBOCTHKOM, a TOJIOBKa elle He MpeTepmesia BUMMbIX 
u3MeHeHuH. ; 

Takylo Ke KapTHHy yamocb HaOsM0,aTb U MPH W3YYeHHM AMICK MeTOK 
‘KuBOTHONO, 3a6uTOrO Yepes 3 yaca Hocse cnapHBanua. Haxoxm ene *HBUH- 
KOB B MOJAPHBIX Te/IbIlax Ha6JOaNOCch HM Y XUMBOTHBIX, 3aOHTHIX Yepes 4,5 
u 6 uac. O6nluHO K STOMY BPeMeHH COBepiaeTcaA Mesmenne NOMOWNTA, a B 

641 


aiileksleTKe POPMUPYIOTCA Apa ONMOLOTBOPCHHA. ITO OOCTOATEbCTBO BarKHt 
OTMETHTb, IOCKOJIbKY IIpOHHKHOBeCHHe 2KHBUHKOB HaOJiOaJ1OCb HaMH B Ooule 
no3kHve Yacbl HW Ha Tol cTamuu, Korma HaJMO yxKe 06a nomonuTa. B ooulem 
YuCO HaGOMaBIIMXCH HAMM CJIyyaeB HaXOMKMeCHUA MKMBUMKOB B MOJAPHBI 
TeJIbllax JOBOJIbHO 3HaYHTeJIbHO. ; 
TakHM O06pa30M, eCTb BCe OCHOBaHHA CUMTATb, YTO BSAHMOMCHCTBHE Mex) 
*KUBUMKAMH VM MOJIAPHbIMM TeJIbILAMH MpecTaBsAeT OObIGHOe ABJICHHe, CONY 
CTBYIOULCe OMJIOMOTBOPeHHIO AMICKJICTKH. 
JlabHeiiiee usy4eHHe 2THX CJLyYaeB MOKa3aJIO, TO 2KMBUMKH, MPOHHKUIAE 
B MIOMAPHbIe Teblla, CBOCOOpasHO H3MeHAIOTCA, IpHYeM MpeTepleBaeMble MMI 
H3MeHeHHA, Mo KpaiiHe Mepe Mopda 
JIOPH¥eCKHe, aHaJIOTHYHb! MpOMCxols 
ItHM B Alte. 
Cuemyer cKa3aTb, UTO Cy2bOa 2KMB: 
YHKOB B siileKueTKe pa3siuuHa. Hi 
HalleM MaTepHasie MbI MpocJlequJi 
pa3IM4Hble ClyYa U3MeCHCHUA TOOBKI 
YKMBUMKa HW YCTaHOBMJIM CJIeXYIOUIHl 
THMbl STHX H3MeHeHHH. | 
1. Ha6yxanne 


POVIOBKH — MHOTO) 
KpaTHO ONHMCaHHbI B AMTepatType Myth 
pasBUTHA, KOTOPHIM B SAIMeKIeTKS 


npemumectByeT JalbHeiiiwemy mpeBpal 


IICHHIO B APO OMMIOROTBOpeHHA. 

2. HeoguHokpaTHo HaG6slioqaBulMiuc 
HaMM cJlydal — MocTeneHHad pesops 
wun. TlocmeqHaa coBepliiaeTcA TyTe 
cCrlaxKUBaHuA Pe3KHX KOHTYPHbIX 4a 
cre rOJIOBKY, WalkeHua cmoco6Hocr! 
ee OKpallIMBaTbCA TeMaTOKCHJIHMHOM 
B KOHeuHOM cueTe FOJOBKH mpuoope 
TaIOT BU OJICAHBIX OBOMAHBIX Tel 
JeKAUUX B WHTOMIA3SMe AMWEKJIETKH | 
OKPY2KCHHBIX HEACHBIM JBOPHKOM. XBO 
CTHK 2%XHBYUHKa B 9TOM CJlyyae JeKH 


Puc. 1. A—BxoxyeHHe 2#KMBUINKA B TO- 
JipHoe TeJbue. FOOBKa %KMBYMKA OKpy- 
?KeHa CBETJIbIM MBOPHKOM. 6b — yacTb sAKIe- 


OTACIbHO H JIHTeIbHOe BPeMA Ccoxpa 
HAeTCA 6€3 3AMCTHBIX H3MeCHeHHIt. 
3. Pesop6uHa rowloBKH MO TOM) 


KJIETKH C IOJAPHbIM TeJbIIEM. @— CHJbHO 
wadyxluad TOJOBKa 2XKUBYNKa, O — Apo 
(IOMAPHOTO Tedbia, 6 — ANPO AKMeKIeETKH. 
B— uactb affekreTKH MW MOMApHOe TeJb- 
ue. TouopKa 2%xMBYMKa, sexKallaa B M0- 
JAPHOM TeJblle, TMWeHa NepesHero KOHILa 


THNY, KOTOPHIM Obl yxKe HAMM onHcat 
JIA 2KMBUMKOB, BHEPAIOULNXCH B TKAa 
Hu Matku (®, 7). B stom cayuae xBC 
CTHK 2KHBUHKa OTCYTCTByeT, a To 
JOBKa YTpauMBaeT TepeqHioio WJ 
3aHIOIO CBOIO YaCcTb; CHOCOOHOCTE 
K OKpalllMBaHHIO 3aMeTHO He H3MeHACTCA. 

Bo Bcex TpeX OMMCAaHHBIX CJLy4aAdX TOJIOBKUM X%KUBYMKOB OKPY2KCHbI CBETJIbIM. 
Ooslee WIM MeHee ACHO BbIPAXKCHHBIM JBOPHKOM,— BepOsTHO, 30HOi B3aHMO: 
AekcTBua o60ux oOpasoBaHni. 

BosBpallaAcb K BOMpocy 0 B3aMMOseHCTBAM MeXxKAy %KMBYINKAaMU M NOMAD: 
HBIMH TeJIbILAMH, CJIELyeT OTMeCTHTb, YTO U3 TpeX THMOB H3MeCHeCHHA POJIOBKE 
B AMIeCKIeETKe HaM B MOJAPHbIX TelaX IIPHMINOCh Ha6OLaTb Ba, HMeHHO! 
HaOyxaHve HM «CTaHBaHve» Mepesuel “actu TOJIOBKH. 

KaptTuna HaOyxaHua POJOBKM X%XMBYMKAa, IPOHUKIUel B MOApHOe TevIbIe 
usoOpamxena Ha puc. | 5, chewaHHom c sililleKeTKH MbILIM, 3a6uTOH uepes 
4 vaca nocie ciapuBanun. Kak BuO H3 pHCyHKa, TOJOBKa KUBYNKa yrxKe 
noTepsJa OObIYHYIO 3a0cTpeHHylo cbopMy, Ha6yxJia uM exKUT pAOM Cc AMpoN 
MouapHoro Tebua. [loqoOnyio xe KapTuHy HaM yfasocb Ha6wMIOLaTS uy Apy: 
roro XMBOTHOMO, 3aOuTOPO Yepes 2 "aca MOCMe clapHBaHua. 
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YisMeHeHve %KHBUMKa TpoTeKaeT uM M0 TOMY Tuy, KOTOpHIi Hamu onncaH 
pH BHeApeHHM ero B TKaHH MaTKH. Kak HM OObIYHO, B 9TOM CJIy¥ae OH OKpy- 
KEH ZBOPHKOM, XBOCTHK OTCYTCTBYeT, a OJIOBKa YTPauHBaeT OHH U3 CBOHX 
KOHINOB. Ha puc. | B xopomlo BugHva rouloBKa, JeKalllan B MOJAPHOM TeubILE 
MH yxKe JIMUIeHHad CBoero Nepequero 3aocTpenHoro Kona. Ilo moposy jaub- 
Helle CyMbObl TOOBOK, peTepMeBalollux TakOoro poa H3MeHCHHA, MOXKHO 
C YBepeHHOCTbIO CKa3aTb, YTO UM IIPeACTOHT MOMHOe NOPMOULeHHe BeLLeCTBOM 
nomowuta. OTOT PakT WOATBepxKMaeTCA MHOTOYMCICHHBIMM HabsIOeHHAMH 
Hall XXMBYMKaMH, BHEPAIOIWMMHCA B pa3sJIMYHbIe TKAHM MOsOBbIX OpraHoB 
CaMKUH. 

ConocTaBiaa KapTHHbI U3MeCHeHHUA 2KUBYHKOB, MPOHHKIIMX B AUILEKICTKY 
MB MOMAPHBIC Tela, MOXKHO NPHATH K BbIBOAY, UNO CyAbOa Ux, NOBUAMMOMy, 
cxonHa. Ha6srogqaBiieeca HaMH HaOyxaHHe TOJIOBKH B NOAApHOM TesbIe 
TpyHHO pacCMaTpHBaTb HHaYe KaK CTAMIO, NpeecTBYIOULyIo O6pa3s0BaHUlo 
mpoHykeyca. B ToM xe Ciy¥ae, Korqa HaOmOMaeTca «cTaMBaHHe» yacru 
rOJIOBKH, Mpolecc STOT, KaK ye Oblwlo OTMeUeHO, 3aKAHYHBaAeTCA MOJIHbIM 
MOTJIOMLeCHHeM XKMBYNKAa. TakHM OOpa30M, Mex Ay xapakTepOM B3HMOJelcTBUA 
AMILEKJICTKH WH MOJIAPHOTO TeJIblla C %KHBYMKOM HaOsOMaeTCA onpesemeHHoe 
CXOMCTBO, BbITeKalollee u3 OHONOrMYeCKOH OOUIHOCTH O60ONX O6pa3s0BaHui. 

Pa3imuna, cyllecTByIollve Mexy sAMMeKeTKOH MW MOuOMMTaMH, HbIHe 

MOrYT ObITb M0-HOBOMY OCMBICJICHbI Ha OCHOBe pa3BHTOrO COBETCKHMH yUeHBI- 
MH NOHHM@HHA XapakTepa KsleTOUHOrO AemeHua (8, 9). CormacHo sToH TouKe 
3PCHHA, KAPHOKHHE3S ABJIACTCA OJHHM U3 STAMOB pa3sBUTHA KJICTKH, BeLyUIMM 
< BO3HHKHOBeCHHIO HOBOTO OOpa30BaHHA H3 BelllecTBa craporo. IlomowurTsl, 
<aK HU3BeECTHO, TAKKE BOSHHKAIOT B TIpolecce cIOx*KHOrO AeweHua. Ja monn- 
MaHMA OTJIMYMA MOJIOMMTOB OT AHIeKICTKM MOKasaTeJbHa Nocweqylowlad CyWb- 
5a MOJIOMHTOB, KOTOPble Tak WIM HHave B MaJIbHeHWIeM JereHepupyloT, B TO 
3pEMA Kak ALilleKeTKe MpeACTOUT CIOXKHbIM MyTh MporpeccHuBHONO pa3sBUTUA. 
- Takum o6pa3om, mocrenyoulaa cymp6a nomouutTa onpewensetca He TOM 
JOJIbIO, KOTOPy!O EMYy OTBOAMT MeTa*u3uyecKand TpakTOBKa, a OvOOrM4ecKH- 
MM OCOO6€HHOCTAMH, BOSHHKAIOWIUMH B IIpolecce eno pa3sBHTHA. 
- Hospoe NMOHHMaHHe NPHpOLb! NOVAPHbIX Teel, MO3BOJIAeT HHaAUe pacileHH- 
3ATb WH ABJICHHe B3AMMOeHCTBUA MeKAY %KUBYMKAMH HM NOJAPHBIMH TelaMH. 
Her cOMHeHHA B TOM, UTO BELLECTBO NOJIOUMTa TEM HWJIM HMHbIM ITYTeM BKJIIO- 
1aeTCA B Mpolecc pasBuTHA 3apomplua. B sTOM CJlyyae MyXKCKHe MOJIOBbIe 
JIEMEHTHI, IIPOHHKIUIMe B MOJAPHble Tela, OyyT UrpaTb Ty %*Ke POJlb MONOJHH- 
feJIbHOrTO BOSMeHCTBHA OTILOBCKOTO Hauadla Ha 3apObIl, KOTOPy!o urparioT 
MHOPOUMCJICHHbIe 2XUBYMKU, MpOHUKAalolve B AMWLO MPH MOIMCMepMHOM OILIO- 
[OTBOPeHHH. 


Tloctyn“a0 
13 V 1953 
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m2, 4 (1875—1878). *G. Lefevre, J. exp. Zool., 4 GHIO), 1B Francotte, 
Arch. zool. exp., 6 (1897). °J. Sobotta, Arch. f. mikr. Anat. u. Entwickl., 45 
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Jloxaagn AKagemun Hayr CCCP 
1954. Tom XCV, N 3 


IHTOJOrHA 


ll. &. KOHOHKOB u H. TI. HOBODKHJIOBA 


O PA3MHODKEHHH KJIETOK B JOHILE JIYKOBHLL PEMYATOFO 
JIYKA NEPEJ.L 3AJIOKEHHEM WBETOUHbBIX CTPEJIOK 
HW OKOJIOCTPEJIOUHbIX JIYVKOBULL 


(ITpedctasaexo akademuxom T. JI. JTeicenxo 20 I 1954) 


Marepuasmucruyeckoe yueHHe 0 KJeTKe yTBep—HO B HayKe nomomKeHne 
© TOM, 4TO MHTOTHYeCKOe eJleHHe He ABJAeCTCA eCHHCTBCHHBIM cnHOCcOo6OM 
Pa3MHOXKeHHA KJIeTOK B Npolecce HHAMBULYaJIbHOH KUSHU pacTeHult uU 2XUBOT- 
{HbIX H YTO HEMHTOTHYECKHH CMOCOO pasMHOXKEHHA KJICTOK ABJIAeTCH HOPMAJIb- 
| HIM, a He MaTOJOrMyecKHM CMOCOOOM, Kak CY¥HTaOCcb paHbile. Kpome Toro, 
| PH0M uccuIeqoBaTeseh (', ®7) 6bIIO MOKa3aHO, YTO, KPOMe MUTO3a 4 aMUTO- 
3a, CyLIeCTBYIOT Apyrve THMbI WeJIeHHA KJIeTOK: pyOleBaHHve KJeTOK, MOUKOBA- 
}HHe Ayep, BbIOpacbIBaHHe KJeTKAMH OOJIbIUOrO KOJMYeCTBa AepHOro Bellle- 
/cTBa, H3 KOTOPOrO OOpa3yIOTCA HOBbIe KJIeTKH B TPOMAAHOM KOIMYeCTBE, BBI- 
/Opacbipanve MeJIbualeH 3epHHCTOCTH ALeCPpHO-MpOTOMMasMaTHYeCKOrO xXapak- 
Tepa, H3 KaxKOPO 3epHbIIIKa KOTOPOH OOpa3syloTCA HOBbIe KJIETKM, pasMHOxe- 
| Hue KJIeETOK MyTeM 3apOXKMeHHA AMep B ALpe u Ap. 

Mobi nmocTaBuuM mepex coOoh 3amayy npocequTb, Kakve (OpMbI pa3MHO- 

}2KeHHA KJIeCTOK B JOH JYKOBUIL IpeAMIeCTBYIOT 3aJIOXKeHUIO I[BETOUHBIX CTpe- 
} OK UW OKOJIOCTPeJOUHBIX JYKOBHIL pemuaToro syKa. Kak u3BecTHO, B OHUe 
JIYKOBUIbI JIyKa-pellku pH TeMMepaType xpaHenua oT 0 go +12° B TeueHHe 
3MMHero Hepvosa mpoucxoyuT oOpa3z0BaHHe (3a/loxKenHe) oT | 20 6 u GOoulee 
| (B 3aBHCHMOCTH OT copTa) I[BETOUHBIX CTPeJIOK, H OKOJIO KAKO WBeTOUHOH 
‘CTpeIKH OOpasyeTcaA NO OAHOK OKOJOCTpeOyHOK yKoBUe. Ja Toro 4Tobpl 
MPOCIeENUTh ITOT Mpolecc, MbI PUKCHPOBAaIM MpeBapUTeJIbHO OTMPenapHpo- 
-BaHHble yUacTKH JOHIWa JIYKOBMIL HauYMHaA Cc WeKaOpsA, T. e. Kora ele HeT 
/HH IUBeTOYHbIX CTPeJIOK, HH OKOJIOCTPeJIOUHbIX JYKOBUL, MO MapTa, Kora 
'3aJIOKUBIIMeECA IBeTOUHbIe CTPeJIKH HW OKOJIOCTPeJIOUHble JIYKOBMILbI BHHbI 
yxKe HeBOopyxKeHHBIM ruia30m. IluTouormyueckoe uCCIeOBaHue MpoOBOLU IOC 
‘Ha MOCTOAHHBIX MHKPOTOMHBIX lipelapatax, IIpM TOJMMMHe MpOAOJIbHbIX Cpe30B 
‘15 ». ®uxcupoBanu no Hapawmuy, oKpacka reHI{MaH-BuOIeT -- OpaHx U *Ke- 
‘Jl@3HbIM TeMaTOKCHJIOM 10 ScBOMHYy. 

Ilpu uccneqopaHHu B MOHMAX JYKOBUU, 3adMKCHPOBaHHbIX B Hauase 
WekaOps, NouTH He HaOsOMaIOCh KaPTHH KJICTOUHDIX TeeHHuuv. ITO, oUeBUHO, 
CBA3AHO C TEM, UTO B 9TOT MePpHOM OTHOCHTeEIbHOTO MOKOM MpoTeKaeT OOpas3o- 
BaHHe MMTATeJIbHbIX BeLLECTB, HEOOXOAHMBIX [WIA MpOXOmMeHHA CTAMMHMHbIX 
[IpOIeccos. 

HeckxombKO Mo3Hee, B KOHIIe ekaOpA — HavaJle AHBapA, KJIeTKM Olpese- 
JIGHHBIX YUACTKOB JOHWa HaYHHaIOT BHITATMBATLCA, AMpa B HUX CTAHOBATCA 
TakxKe mpomomropaTpimu (puc. |, 4). Jfemenve 9THX KMeTOK MpOWCXOMT 
HEMUTOTHUCCKHM IyYTeM, B pesysIbTaTe vero OOpasyloTcA CBOcOOpasHble PxAMbI 
Keto (puc. 1, 1). O6pasoBaHve pANOB KeTOK B pe3yJIbTaTe aMUTO3Aa yxKe 
oTMeYasoch B pxze paoor (?, %). 

Kapruna yBesIMueHHA Ppynnbl KeTOK WO HeoObl4aHno 60/IbIIMX pasMepoB 
€ OPPpOMHBIMH IIpOMOsroBaTbIMH ApaMu HaoOslomaenca BOMH3U COCYMMCTHIX 
nyukos. JleneHwe 9THX H COCeMHMX C HHMM KJIeTOK MPOWCXOHT, TIaBHbIM 
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Puc. 1. 1— oOpa30Banvue cBoeoOpasHblX pAAOB KJETOK B pesyabTaTe 
HEMHMTOTHYCCKOrO JeJeHHA KJeTOK. 2—pacumeHeHHe 3apozMBUIMXcA 
aqep B Aqpe. 3— sapoxenne «AIpbIMeK» B Ape — HayanO mpouecca 
3apOxwKTeHHA aAep B aAnpe. 4— BOSHNKHOBEHHE KJETOK C OrpOMHbIMH 
MpOZONroBaTbiMu afpamu. 5, 6, 7— pasMHOXKeHHe KJIETOK MYTeM BBI- 
OpacbIBaHuA «KaNeek» ANepHOFO BellleCcTBa, H3 KOTOPbIX pasBHBalOTCA 
supa. §—rpyima KieTOK, BOKpyr KOTOPbIX elle BUAHbI KOHTypbI Nep- 
BOHAYaIbHOH KeTKH. (MuKpodotorpapus: 1— x40, Nap. 0,65, 
x00 ; 2, 3— x100, Nap. x 1,3, «1100; 4, 5, 6, 7— x 100, Nap. 
1,3, x900 n30naHXxpoM, %*KeJTHI MU 3eNeHbI cbubTpbl) 


o6pa30M, HeEMHTOTHYeCKHM TyTeM. PaccMoTpHM HekoTopble u3 Hux. Ha6buK 
MaeTCA KapTHHAa YBeJIMYCHUA Aep MO OrPOMHHIX pa3Mepos (puc. 1, 4), 3aTe 
B TaKUX Apax MpOMCXOAUT 3apoxwKMeHHe MHORKecTBa «AMpbIWeK» (puc. 1, 3 
Tadee <AJPbILIKH» YBeJIMYMBAaIOTCA B pasMepax M HayHHaloT OGOCOG6ATHCA 
CaMOCTOATeJIbHbIe Apa. Hakone, naOmoaem pacwieHeHve 3apoMBIIMX¢ 
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amep (puc. 1, 2). [pyrumu caopamu, jenenne Kero IIpOMCXOLMT TyTem 
SapO2K CHUA Aep B ape. Kpome roro, Ha6loqaerca KapTuna Wemenusa Kue- 
TOK MyTeM BbIOPacbiBaHUA «KalleJleK» AMepHOrO BellecTBa, KOTOPBIe COemuHe- 
Hbl C MATepHHCKuM Aqpom (puc. 1, 5). Jlanee stm «KanemKu» sazepHoro 
BeINeCTBA YBeJIM4YUBaIOTCA B pasmepax (puc. |, 6, 7) Mo pasmMepa HacTostlero 
afipa, Kak CJI€qCTBHe STOrO HaOJOMalOTCH MHOrOsepHbie KeTKH. 3aTem 
BOKPyr KaxOro Apa MHOFOALepHON KeTKH OG6OCOGsIAeTCA TWa3Ma HM BO3HH- 


uit 3 


Puc. 2, 1, 2, 3, 4, '— pasmmuHble sTanbl NOYKOBaHUA Aep. 6 — OOpa- 

30BaHHe TMeperopowKH MeKAY pacnoukoBaBluMMucaA sANpamu. 7, 8 — 

MUTOTHYeCKOe JeeHHe CMHUYHBIX KAeTOK B KOHWe JyKOBNYbI. (MuK- 

podotorpapun: 1, 2, 3, 4, 5, 6—odvnextus x100, Nap. 1,3, x 1800: 

7, 8—o6pexTuB X100, Nap. 1,3, x1100; usomaHxpom, xeJTbIK 
3eICHBIM JbTpbl) 


<aeT KeTOUHAM OOOOUKA, B pesysIbTaTe “ero OOpasyeTca rpylla KJeTOK, 
cOoTOPaA ellle HaXOMUTCA KaK Obl BHYTPH OMHOH KeTKH (pune. |, 8), T. e. emle 
SMJIHbI KOHTYPbI MepBOHAaYaJIbHOM KJeTKH. B sTOT Ke NepwoN, MpeMUIecTByIo- 
Uui 3alox%KeHHIO (BO3HHKHOBeHHIO) 3a4aTKa I[BeTOUHOK CTpeJIKH, B MOHILC 
IYKOBMI, HaGwuOMalOTCA M ApyrvMe KapTHHbI HCMHTOTHYeCKONO PasMHOKEeHHA 
eToK. Tak HampuMep, HaOvlloqaeTca mouKoBanue afep. Ha puc. Deel eo 
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4, 5 BUAHbI pa3/IMuHble CTaquu NouKOBaHuA anep. Mexzy pacnouKOBaBlUIMM 
CA TaKHM IlyTeM ALPaMU BOSHHKaloT NeperopogKn (puc. 2, 6). Hapsay c om: 
CaHHbIMH BBbIlIe CmocobaMH pa3MHOXKeHHA KJIETOK B STOT MepHO, pasBuTt 
B JIOHIe JIyYKOBHIL MOXHO HaOwIOLaTb eCAMHHYHbIE (PUrypbl MUTOTHYECCKO! 
JemeHua KeToK (puc. 2, 7, 8). 

B mepwon, Korma yxe ciopMupoBaJicA 3a4¥aTOK UBeTOUHOH CTpeuIK 
B MOHIUe JIYKOBUIL MpomouKaerca WesIeHve KJeCTOK NYTeM pa3JIMYHBIX cilocoG6¢ 
HeEMUTOTHYeCKOFO JeJICHHA, OMMCaHHbIX BbIlle, H BCTpeyaloTcd eMHHYHb 
KJICTKH, LesIaulueca yrem MuTOsa. B 3auaTKe Ke IBETOUHON CTpeJIKH HaGJs 
aercd TOJbKO MHTOTHYeCKOe eJIeHHe KJIETOK, BIWIOTh LO OOpa3s0BaHuA Oyro 
KOB Ha IBeTOuHOM crpemke. Korgza 6yropKH MpHHHMaIOT yrvloBaTy!Io (OpM 
B HMX, Kak yxKe OTMeyaOch (4), HaOmOMaeTCH KapTHHa BO3HHKHOBECHY 
KJI€TOK IlyYTeM 3apOx%KMeHHA Aep B Ape. 

TakuM o6pa30M, OOpas0BaHHIo (BO3HHKHOBCHHIO) IBeTOUHBIX CTpeuJic 
HM OKOJIOCTPeJIOUHbIX JIYKOBHIL B WOHMe pemuaToro JlyKa MpeMMecTByIoT pai 
JIMYHbIE CHOCOObI pas3MHOXKeHHA KJIETOK. 

Bpipaxaem ray6okyro 6waroqapHoctp mpod. HW. E. TayujenKo un mpoc 
A. E. Qanenropuy 3a pelioxweHHy!o TeMy HM PyKOBOACTBO paooToH. 


VUnuctutyt reneTuku Ilocrynuao 
Akayemun HayK CCCP ZO XI 1958 
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HHTOJIOTHA 


M. ® HHKUTEHKO a T. ®& HAKATEHKO 


OCOBEHHOCTH OBPA3SOBAHHA KJIETOUHBIX ALEP B TKAHAX 
BErETATHBHbIX THBPHLOB 


(ITpedcrasaexo axademuxom B. H. Cyxaueeoim 17 XII 1958) 


Hi3ygenne ocoOeHHocTeli OOpas0BaHuaA KueTOK M pasBUTUA AZep y u3Me- 
lCHHBIX ITyT€M BOCIIMTAHHA PaCTHTeJIbHLIX OPraHH3MOB, y MOJIOBLIX HM BererTa- 
MBHBIX THOpHAOB, OOMaMalollMx, KaK H3BeCTHO, MOBBIINeHHO pa3HoKate- 
TBEHHOCTbIO KJIeTOK H TKaHeli M OOJIbINMM MOopdosornuecKHM pasHoo6Opa- 
vem ('*, 8, °), npegcTaBsseT OOMbUION TeopeTHuecKHH uHTepec. 

Ha reppom stale paOorTbl MbI pelIMIM H3yYNT Mporecc O6pasoBaHHun H 
ASBUTHA KJIeTOK HM UX Alep y BereTaTHBHbIX THOpHAOB C TeM, YTOGLI MOTOM 
(epeHTH H K NMOJIOBbIM rHOpHyaM, MW K MepeseaaHHbIM YCJIOBHAMH BOCIMTaHHA 
praHu3Mam. 

VMsyyenne sToro mpolecca HaMH MpOH3BOLMJOCb Ha Mpopocrkax nepsoro 
€MeCHHOFO MOKOJIGHHA BereTaTMBHEIX THOPHAOB M@XKAyY OSMMbIM AYMeHeM U 
3HMOH porxbio. B KayecTBe NPHBOA CJIYKUI O3HMbI AYMeHb copta Kpyr- 
uk 21 (Hordeum vulgare L. var. pallidum), a momBoem — o3umaqa poxb 
Byx copToB: Ka3sauckaa 5+ 6 u JlarHyspo-Ayxuireiiu (Secale cereale L. var. 
ulgare). IIpupuska mpov3sBolvlacb MyTeM TPpaHCIaHTaluH s3apomblila 
i Ha IBOHMHOH SHTOCMepM O3HMOH pxXH TO paHee OMMCaHHOMYy crocoby 

e°). 

UncrocopTuble ceMeHa UCXOAHBIX cdopmM— saumeHa Kpyrauk 21, pxu 
(a3aHcKaa 5+ 6 (KOHTpOJIb) MH NepBoro CeMeHHOrO MOKOJeHHA BereTATHBHBIX 


Kpyranx 21 Kpyrank , 
2 Ka3ganckaa 5 + 6 ee Tlatayso-AykuitewH DY aa 


NaxKHOM cyOcTpaTe 10 MoABAeHUA MpopocTKoB. OdOpasopaBilineca KOPHeBbIe 
(popocTKu (MepucTeMa Kopellkos) dukcupoBaMcb %*uKocTbIO Bysva ui 
mecamu 3% pacTBopa xpoMOBOM KHCOTHI uM Helitpabnoro dopMaJuHa. 
locne oG6nuHOM WHuTOMOruYecKOH O6pa6omKU cpesbI (TOMMHHOH 5—8 }) 
KpalluBasIuCb TeMaTOKCHJIMHOM HM alleTOKapMHHOM. 

TlerambHoe u3yyeHve BCeX MpemapaToR MoKasaJi0, YTO B MepHCTeMe TIpo- 
OCTKOB KOHTPOJIbHBIX CepHit OOpa3s0BaHve HOBbIX KJeTOK COBepllaeTca C 
BHBIM peo6/lananuem muTosa (62—68%) (cm. Ta6.. 1). 

CopepmieHHO MHOe COOTHOMeHHe BCTpeYaeMOCTH MUTO3OB, AMUTOSOB UM 
myyaes 3apOxKeHHA HOBBIX AMep B ApaxX MATeCPHHCKHX KJICTOK Ha6muomaeTcar 

MepHCTeMe MPOPOCTKOB CeMeHHOPO MOKOJICHUA HCCEMOBAHHBIX BereTaTUB- 
pix ruOpufos (Tab. 1). Okasasocb, ¥TO 3eCcb MHUTOTH4eECKUM HHeKc paBeH 
b—10%, a aMUTOSHI, cyYaH MOYKOBAHMA AMep M BOSHHKHOBeCHUA HCCKOUIb- 
WX HOBBIX sep BHYTpH OLHOrO Apa MaTepHHCKOM KMeTKM MOCTMraloT 
9—73%. 

Hau6onee uacto y BereTaTHBHbIX THOPHMOB BCTPeyaeTCA AMUTOS B BUC 
pAMoro pa3jlesleHHA AepHoro BelllecTBa Ha Ape WacTu. OToT THN MedeHuA 

quTepaType PacCCMaTPpHBacTCA KaK THIMUHDIM, YCJIOKHCHHDIM AMHTOS. Kak 
WHO Ha puc. 1, Mp SsTOM OOpa3yloliveca HOBbIe Apa COCAMHCHBI elle 
‘eK LY COOOH TOJICTOM NepeMBIuKON. Hauaupuble :ba3bl yCJIOKHeEHHOTO AMUTO- 
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HOpuoOB 


> AH, tT. 95, Ne 8 


3a MpecraB/leHbl Ha PHC. 2 6, O. IIpu 9TOM BHAHO, 4TO HOS HEH AIO won 
sep MpeliecTByeT BOSHUKHOBeHHe AByX AJMPBILICK, pacxorkqeHHe Komp 
sHaMeHyeT COOO Hayao pasmeeHHA OCTaMbHOrO ARePpHOrO BelllecTBa. se 
tbomoruueckol OCOOeHHOCTHIO TakOrO spe pa3mesenve Aep 
Ha Be IpHMepHO paBHble MOJIOBMHHI. 
Span AERC SORRG oben HOBBIX Alep ABJIACTCH MOUKOBAHHE es 
TIpu 2ToM BHayasie Ha Be YacTH AeHTCA AMPbIIIKO. OHO U3 SANPBILL 
BbIXOLUT U3 ALPa HM OKOJO HEI 
TaOauna t cbopMupyerca HOBOe, HO Mé 
JICHbKOe AMPO (puc. 2 Q, 2, 3; 


» |&2 | gees Kaerka cranopurca AByx1 

Bx | ..|3*52 sapepHoil, a 3aTeM OTMOUKOBA! 

a. ) 

Cepux z® |880/=8,6 lleecd MouepHee AMpO OTXOL 

Es |5So| 8522 or apa MaTepHHCKOli KueTK 

=e |<ae|Mese yy cdopmupyerca oOonouKa HK 

Bol KleTKH. MHorga NOuKOBé 

I. O3. poxb Kasanckas Hue MovepHero Apa Mpe Tu 

BAG. Aes 1 cee ox| C8.) 142,64 Oa CTBYeT™ BOGHMKHOBeH MIO Mau 

II. O3. sumenb Kpyraux 21] 62 16,5 21,9 mek (puc. 2 2, Kk). B 93To 

TU Dp ees yieeeeyy QITIRBO TON eee ciydae MpowcxOHT HepaBH 

samyno sty 228 MepHoe pa3—eleHHe sp. 

seal Ss ae MeCHbIUIad YacTb AepHoro B 
IV, Kasancxan 5+6 °* 10,6 73 16,4 A Pp 


ULeCTBA OTXOQHT K JOUepHes 

AQpy, a OO0bulat yaw 
ocTaeTca B MaTepHHcKoM. Pexe BcTpeyaeTca Tako cnoco6 o6pa3s0BaHuA HK 
BbIX AJep, KOTOPbIit MOMKeT ObITh OOO3HAYEH KaK KMHOXKECTBCHHOeE MOUKOB: 
HHe» WIM paca apa Ha HeECKOJIbKO yacTel. 

Ilo HawiuM HaOs0seHHAM Tako cmoco6 COpa30BaHHA Apa BCTpeyaerTc 
KaK [IpaBHJlO, B KJIeTKaX KPYMHbIX pa3MepoB, OOamawollux AZpamu Oo 
mol Bemanubl. IIpu stom cnocobe pasMHOXeHHA AL 
B Ape KPpyNHOrO pasMepa NOABJIACTCAH HECKOJIbKO Ap 
IeK, a BCC 3a THM ALEPHOe BEILECTBO pacwIeHAer 
Ha TpH WO“YepHHX Agpa (puc. 2 6, e) cooTBeTcTBeH 
YMCJIy BOSHHKIIMX SpbIWeK, WIM paculeHseTcaA 
6obilee YHCIO YacTel, 4YeM UHCIO Ob603HAYHMBINIMX 
Apbiuek (puc. 2 o¢). Ha6mozanch cryyan pases 
HUA HCXOMHOPO Apa Ha UeTHIDe HOBIX Apa (puc. 2 # 

OnucaHHble BbIWe (POPpMbI pasMHOXKeCHHA KJIETOK 
KapTHHbl 3apO2%XKMeCHHA HOBLIX Aep BHYTPH cTapc 
apa B HaCTOALlee BpeMaA He TIpecraBAIOT Wero-JIM 
ocoOeHHO HoBoro. CxoOJHbIe KapTHHbI TaKoro pa3i 
THA HOBbIX Aep yKe OMMCaHbI B MUTepatype (19, !”). 

Ilo HallieMy MHeHHIO, 8acJIy2KUBaeT BHUMAHHe 1 
Mpoc O MIpHuwHax NpeoOjawqanuA amuTosa u oOpasol 

HUA KJIeTOK MyTeM 3apO%*KMeCHHA HOBbIX Aep B TKaH 
Puc. 1. Iipamoe fete- yoceqOBaHHbIX BereTATUBHbIX THOPHLOB 110 CpaBHeHl 
HHe AJeCpHOrO BeLULecT- 

Ba B KaeTKke Mepucte- © TKAHAMM MCXOMHEIX COPTOB, HCMO/Ib3OBaHHEIX B Ka 
Mbl Upopocrka Bereta- CTB€ KOHTPOJIA, Pe MpeobMaqaioulel Popmoit pasmi 
THBHOrO rHOpuya (ce- KCHHA KJIETOK Ob MHUTOS. 
pua Ill). O6pasyt- OcHOBBIBadCh Ha CBOMX HaGMIOMeHMAX, a Take y" 
a ae ear TbIBAA OO/bUIOH MaTepHad, HaKOMMeHHBI B mMTepa’ 
coool mepempluKoli pe MO STOMy BOMpOcy, MbIl MO2KeM BbICKasaTb pew 
JO2KCHHE, UTO BEPOATHOM MPHYMHOM Takoro npeoGbura; 
HMA ABJIAeCTCA HapyllleHve THIa OOMeHa BeLILeCTB, BLISBAaHHOe cpalllMBaHy 
OTJaJICHHbIX (MC2XPOJOBbIX) KOMIIOHCHTOB. 

O6mev3BecTHO, 4TO BereTaTHBHad THOpHANsallHA ABUIAeTCA OHM 
MOIIHBIX CpCJKCTB PaCllaTbIBAHHA HaCJeACTBEHHOCTH, JIMKBULaluu ee KOHC 
BaTH3Ma, T. @. yCTAHOBMBIUeroca cTaOHIM30BaHHOTO THNa O6MeHAa Belllec 
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C 4ucTO XHMMYeCKOH CTOPOHE! O6OMeH BelLeCTB ipecTaBnAeT coOoli coueranne 
CPaBHHTeJIBHO MPOCTHIX Pe€aKIMi OKHCJICHHA, BOCCTAHOBJIeHHA, pactaga, cun- 
Tesa, MepeHoca OTeJIbHBIX ATOMHBIX PpymmupoBok. OnHaKo CUCHHMHUHEIM WIA 
OpraHi3Ma ABJIACTCH TO, UTO- 9TH peakIlHH B HEM COBepmulaloTCA KOOPAHHUpO- 
BaHHO, B CTPOPO OlpeeJIeCHHOH MocmeOBaTeIbHOCTH. 

Cnenuduyeckue oco6eHHocTH o6mena BeLECTB ONPeeAIOT MOCTOAHCTBO, 


KadeCTBeHHY!IO KOHCTAHTHOCTB Bua, MOPOsI, coptTa, (pOpMbI 2KHBBIX OPraHhs3- 
MOB B COOTBETCTBYIOINLUX ycJIO- ; 


BHSIX cpenbl. TlocKoupKy pe- 
3yJIbTATOM BeTreTaTHBHOM ru6- 
PHUN3alM ABIAeTCA KOpeHHan 
mepecTpolika XapaktTepa u Tu- 
Ma OOMeHa BeleCcTB B CeMeH- 
HOM IIOKOJICHHH, BbISbIBaIOLaa 
MS3MCHCHHA eFfoO CBOHCTB, Ka- 
¥eCTB H IIpw3HaKoB (!!), to 
cileqyeT yMaTb, 4TO 9Ta He- 
)pecTpolika ompenemser u 13- 
MeHeHHe cmoco6a pa3sMHoxe- 
HUA KJICTOK. 

| Wcxoys us taxoro npegno- 
AOXKCHHA, MOXKHO yMaTb, YTO 
[pH HeHapyleHHOM, cTaOuuu- 
(SOBaHHOM THe OOMeHa Be- 
pULeCTB MpeoOanaiue dop- 


Puc. 2. Pasamunpie opMb! pasMHOXKeHHA atep B 
TKaHAX BEreTaTHBHBIX PHOpHAoB (cepus IV). a— 06- 
pa30BaHMe HOBOrO Apa NyTeM NOUKOBAaHUA; 


)Mori OOpasoBaHHA HOBBIX KJIe- 
(TOK JOJIKeH ObITb MHTO3 Kak 
(Oomee clomHaAd topmMa pas3- 
|MHOXKeHUA KJeTOK, Moryliaa 
| paBHOMepHO pacnpezeatTb 
2KMBOE BELICCTBO MeXKy MaTe- 
|pHHCKOH HM ouepHet KJleTKa- 


6—pasyeleHue slepHoro BelllecTBa Ha 3 OUepHUX 
apa; 6, 0— Hayalbuble *asbl pasqereHua Apa Ha 
2 WOYCPHUX Apa OAMHAKOBOTO pasmepa; e, 2 — pac- 
al Apa Ha 3 NOYepHUX Apa pa3siMyHOH BeJM- 
qUHBI; 3 —B Ape Wocte O6pas0BaHHA OHOTO JO- 
yepHero Ajlpa HayHHaeTCH HOBOe TOUKOBaHHe; 
u—Ha Ape BOSHHKAIOT 3a4aTKH HOBBIX sep (m04- 
KH), HO ANPbINIeK B HHX ele He OO6pas0Ba0Ccb; 
K —-MHOKECTBCHHOG MOYKOBaHHE OHOTO Apa: 
dopmupyertca 4 JOVePHHX Apa pasIM4HOK BEAM YMHbI 


MH. MHbiMu caOBaMH, MUTO3 
‘eCTb OTPaxKeHHe KOOPJHHUPO- ; 
\BaHHOCTH, 3aKOHOMepHOM MOCeAOBATebHOCTH peaKIMi OOMeHA BeLecTB, a 
laMUTO3 ABJIAeTCA MOKasaTeJIeM HapylUeCHHOCTH KOHCTAHTHOrO THHa OOMeHAa 
\pemlecTB — paciiaraHHocTu HacsegcTrBenHocTu. MmMenHo Oularogqapa HepaRHo- 
MepHOMY paciipefeseHHio 2KHBOrO BellecTBa IPH aMHTOSe WIM MOUKOBaHUH 
ep U OOpasoBaHM HOBbIX AJep COsaeTCA PasHOKAYeCTBEHHOCTh TKAaHeH H 
\3p13pIBaeMoe 3THM MOpdosorH4ecKoe pasHoOOpasve B MOTOMCTBE BereraTHB- 
Japrx ru6punos (', 3, 8, 9). ; 

| TlIpamasa 3aBHcHMOCTb MexKIly HapylleHvem oOMeHa BELLECTB : cmoco6amMu 
yasMHoxkeHHA KleTOK Obluia oOOMapyxena IT. C. Pespyukoh ( ), Koropas 
CTaHOBHJIa, UTO B Me30TeJIMH, BbIMaarollleM B OCasOK aCILUTHYeCKOM 2KVLKO- 
TH Ip pake BHYTPeHHUX OpraHOB, AMMTOTHYCCKMM HHILeKC OKa3aJICA paBHbIM 


1,3%, a muroruyeckul 0,6%. 
| Vsyaaa mpopocTKH ceMAH p2KH, 


nuenvub, Crepis tectorum mocse 
|—6-erHero UX XpaHeHHA M Moce BOSMeHCTBHA BbICOKOH Senn ea La 
‘'54—55°) Ha MOKoAMIMeca Cyxve CeMeHa B Treuenne 20—44 gue, M. C. ae 
uuu u Il. K. Ilksapnuxos (7) ycTaHoBHsM MOUTH MOTHS oTcyTcTBHe THI 


B 
‘ix murosop. Hapamy c 9THM OHH OOHapyXMWIN B o6eux eae Saas a 
3 arMeHTallHio Aep UH, UTO | i 
JeneTKaxX JOMOMHUTeIbHBIX aep, Pp a ae 
i) murosoB. IIpapya, 9TH (akTbl aBTOpbl TpaKl’ 
Al ecHO, Ipeo6amaHHe a : ABTA, See 6 
| : CO Taluli>, <XPOMOCOMHBIX TP : 
jak apHMep «XPOMOCOMHBIX MY ; | na 
pu Pe cad MUKPOOTOrpaMM CTA@HOBHTCH ACHBIM, TO le amen 
a WH Mpoucxoyus YKOB: 
lOBeplliaIMCb AMHTOTHYCCKHe AeeHHA AXP p ee aie 
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‘| gep. TlonaTuo, 4To IpH4MHO STOO ABJIAJIOCb ruly60Koe 


OOMEHa BELIeCTB, BbISBAHHOe JVIHTCIbHbIM XpaHeCHHeM CCMAH HJM CyOJleTaJIb- 
HOW TeMIepatypou. 

Psa, BaxKHEIX HaOJIOMeHHI Mpowecca OOMeHa BelleCTB pH BereTaTHBHOH 
ru6puyusanwu Obit mpogenan JI. Kocrospim (*). On Hallet, ufo mpH mepe- 
cal\KaxX IIPOWCXOMUT HaKOMIeHHe KpaxMaJla HW J[pyrux MMTAaTeJIbHbIX BeLLeCTB, 
HaOmlomaeTca OOorallleHve KJICTOK WMTOMMAa3MOU, WMTONH3 (HYKIeO/M3, Mpo- 
TeOMH3, THpaTalua WT. 0.) H HEKPOSHC, ABJIAIOUIMeCA CJIEMCTBHEM TOBDIILE- 
HUA (bepMeHTaTMBHO aKTHBHOCTH. BaxkXHO OTMeTHTb, YTO 9TH H3MeHeHHA 
(HSHOMOFVYeCKHX MpOWeCcoB BHISbIBAIH ps, MOPCOJIOrHYeCKHX M3MeHeHHH 
KJICTOUHBIX CTPyKTYp, B YaCTHOCTH MPOHCXOAHJIO aHOpMaJIbHOe yBeJHUeHue 
pa3MepoB KJIeTOK, HaOJOLaJIMcb rulepTpopuA aAep HW yBeIM4YeHve 4HCIa HIN 
pa3Mepos, JIMOO Kak 4HCJla, TAK M pa3sMepOB AJ(pHIILNeK. 

Eciu BbIcKa3aHHoe HaMH Mpesnosowenve OyAeT MOKa3aHO HW JWIA CeMeH- 
HOrO MOTOMCTBA MOJIOBbIX THOPHAOB UH WIA MOTOMCTBa OpraHH3MoB, IpHposé 
KOTOPBIX MepefesaHa yCJIOBHAMHM BOCIIMTaHHA, MOXKHO OyfeT CUYMTATb, UTC 
IIpeBbllueHHe KoadUuUMeHTa AMUTO3a HM HOBOOOPas0BaHUA Aep B AMpax Hal 
MUTOTHYCCKHM SABJIACTCA OMHHM H3 JOCTOBEPHbIX IpH3HaKOB (MHAMKaTOpOB} 
pacwlaTaHHoli, HeyCTaHOBHBIeHcaA mpupogb! opranu3sma. IIpu oOpatHom — 
AOCOJIOTHOM IIpeBOCXOACTBe MHTO3A KaK (OPMbl pa3MHOXKeHHA KJeTOH 
MOXKHO OyleT YTBEPKLaTb 06 OKOHYATEbHOM V32KHBAHHH paciaTaHHOcTH, of 
yCTaHOBJIeHUM CTaOWJIbHOrO THMa OOMeHa BelleCTB, a 3HayHT, OO U3BeCTHO!| 
CTOHKOCTH (OPMBI, MOPObl, COpra HW BUA H3y4aeMbIX OPraHH3MOB. 

Tloctynui0 | 
12 X 1953 
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TrEHETHKA 


Axagemuk E. H. NABJIOBCKHM u Fr. C. MEPBOMAMCKUM 
O HACJIETMOBAHHH W3MEHEHHM WEPCTH Y KPOJINKOB 


Hi3yuenve HacleqOBaHud MpH3HakoB uM CBOLCTB, NpHOOperaeMBIx pactTu- 
TeJIbHbIMH UM 7KHBOTHbIMH OpraHH3MaMH B TeYeHHe HX RKU3HU, ABJIACTCA OHHM 
M3 OCHOBHBIX BOMPOCOB MHYYPHHCKOH OMOJIorHyecKOH HayKH. «Matepuasn- 
CTHYCCKaH TeCOPHA Pa3BUTHA XKUBOH MPHPObI HeMBICHMa 6e3 NpHsHaHus 
HEOOXOJMMOCTH HaCJleACTBCHHOCTH MpuOOpeTaeMbIX OpraHH3MOM B oMpeseseH- 
HBIX YCJIOBHAX CPO KH3HH HHAMBUAYAJbHbIX OTJIMUMH, HeMbICIMMa 6e3 TIpH- 
3HaHHA HaCleOBaHHA MpHoOperaeMbIx cBolicTB» ('). 

VMecnenopanuamu VW. B. Muuypuna, T. J]. JInicenxo, M. ©. Upanospa u 
MHOrHX J{PyrHX BbIaOULHXCA COBeTCKHX YUEHBIX NMOJyYeHBI  OulecTaulue 
NOATBEPAKTCHHA HaCJeOBaHHA CBOHCTB, TpHoOpeTaeMbIX paCTeHHAMH U 
X%KMBOTHBIMH B TIpolecce HX pasBUTHA. OTH paOoTb! OTKPbIIM NyTH ympaBuie- 
HHA MpHpOAOW PacTHTeJIbHbIX H AXHBOTHBIX OPraHH3MOB, MYTH H3MeHeHHA UX 
B HYXKHYIO [JIA MpaKTHKH COMMaJIMCTHYeCKONO CTPOHTeJIbCTBAa CTOPOHy. 

B ByX paHee OMyOJIMKOBaHHBIX CcTaTbax (2, 3) MbI COOOLIMIM O BO3MOx- 
HOCTH HaCJleqOBaHHA M3MeCHeEHHH WiepcTH y KPOJIMKOB, BbISBaHHBIX 9SKCTepH- 
MCHTaJbHbIM myTemM. Meroyquka Hallux OMbITOB cocTosJia B TOM, 4TO Ha 
OmpemesIeHHOM yU4aCTKe CIMHbI KPOJIMKa KOPOTKO BbICTpHradacb WepcTb HW K 
KPpaaiM BbICTPH2KeCHHOM MOBePXHOCTH MpHuKJIeMBaJICA MaTepuaTHIM pyKaB 
(Haksefika). B pykaB BBINyCKaJucb NacTOMMHble KlelM (JIMYNHKH, HAMOpI 
u B3pocubile). TlocmeqHHe muTamucb KpoBbio oT 10 go 30 aHen. IIntaHne 
KJIeWeH BbISbIBAIO H3bxA3BJIeHHe M HarHOeHve KOXKU KpowHKa. B pesyaptate 
MHOrOKpaTHBIX KOPMJICHHM KulelleH Ha OHOM HM TOM Ke yuacTKe CIHHbI 
BbIPOCIIaH Ha He€M INe€pCTb CTAHOBHJaCb pe3KO OTMHYHOM OT OCTaJIbHOro 
mepcrHoro mokpoBa. Ona 6bla Goslee TEMHOK U Oomee rycroH. Takum oOpa- 
30M, Y OMbITHOrO KpOJIMKa Ha CMHHE BbIJeJIAJICA MIPAMOYPOJIbHBIM yyacTOK C 
H3MCHeEHHOU LWIepcTbio. 

Y 60ubIUMHCTBA MOMOMSITHBIX KPOJIMKOB YyKa3aHHble H3MeCHeCHHA HOCAT 
BPCMeHHbIM XapakTep HM uCcue3aIOT B Mpouecce 2—3 JIMHeK, ECM He Tpous- 
BOMHTCH MOBTOPHOe KOPMJIeHHe KJeleH; y WaCTH %Ke TaKHX KPOJIMKOB 9TH 
H3MeCHCHHA MOLyYT COXpaHATbCA B TedeHHe POMa U AOVJbUle. 

KpoviMKH C 9KCMe@pMMeHTaJIbHO BHISBAHHBIMM H3MCHEHHAMM IWepCTH CKpe- 
WUBaIHCb QJiA mMosyyeHua moTomcTBa. K nayasy 1951 r. MbI pacnouaram 
TpeMaA TOMeTaMH TlepBOro NOKOJeHHA, COCTOABLUMMM 43 7 KpONbYAT: y 
yeTbIPeX H3 HHX W3MeHEHHA WepCcTH Ha y4YacTKe CIMMHbI, COOTBETCTBOBABIIeM 
MecTy HaksleHkH y MaTepH, Obl HaCTOMbKO OTUCTJIMBbI, YTO UX YaslOCb 
ganeuaTileTh Ha PoTorpapuAx. 

VYuacsleqoBaHHblit yu¥acTOK W3MeHeHHOM WlepCTH y MOJIOMbIX KPOJIMKOB 
UMel 6oulee WIM MeHee TIpsMoyrosbHy!o (opMy, WepcTh %Ke Ha HeM Obla 
3HAUUTeJIbHO TeMHee, UCM Ha CM@XKHbIX yUacTKax Tesla. B OAHOM CJIyyae MBI 
MMe ajlaKBaTHYy!O Nepefmayy MpHoOpereHHbIX U3MeHeHH WepCTH OT MaTepH 
mMomonoli cepolt Kpombunxe (Ne 20). Y mocuequeh Ha ciuHe B TedeHHe 6ouree 
3 mer cTOHKO COxXpaHAJICA B BUMe MPHMOYrOJIbHuKa MNPaBHJIbHOU (pOpMbl 
yuacToK HW3MeHeHHOM WiepcTu, HeCMOTpa Ha pA NpOWeanHblx — JIMHeK 
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(06 9TOM SK3eMIIIApe CooOmlaeTca BiepBbIe). C WesIbIO yCHJIeEHHA yKa3aHHblxX 
M3MeHeHHH WepcTH Ha TOM Ke yyacTKe CMMHbI STOM KPOJIbYHXH KOPMMVJIMCb 
KJICIIH; MOTOMCTBa OT Hee IOJIYYHTb He yaJIOcb. 

B 1949 r. yqanocb oKa3aTb, UTO NpHOOpeTeHHble BCJIeCACTBHe IKCIICPHMCH- 
TaJIbHOFO BOSJeCHCTBUA H3MCHCHUA WIepCTH KpOJIMKOB MOryT ObITb HacJIeLyeMbl 
MH BTOPbIM HOKOJeHueM. OmHako, Kak MoKasaio HaOJIOqeHHe Hall OHM 
TIOMeTOM, BO BTOPOM MOKOJICHHH STH H3MeCHCHHA MOCTeEMeCHHO HHBeJIMPOBaJIMCb 
B XOJe Ce3OHHbIX JIHHeK. 

Samayueli uccleqoBpanHHi B 1951 rf. ABMAIOCb BbINCHeHHe BO3MO2KHOCTH 
MOJLYYCHHA HaCJe/CTBeHHbIX H3MeHCHHH WepcTH y MOTOMCTBa Ip BosseH- 
CTBHH Me€XaHHueCKHX (PaKTOPOB Ha OMpeAeIeHHbI yYaCTOK CMMHHOK CTOPOHbI 
Matepu. Tpem camKamM HauHHaa c 1950 r. Ha BbICTPH2KeHHOe MeCTO CIIHHbI 
HAKJICHBaJIHMCb MPAMOYFOJIbHble MOJIOCKH IWIOTHOrO MaTepHasla; OHH Mep2xKa- 
JIMCb Ha KoxKe oT 2 WO 3 Heeb, a 3aTeEM MOCTeMeHHO CIrpblsaJIMCb CAMKOH, 
mocuIe “ero HakleHKH MpOMsBoANIuCh MOBTOpHO. Ha mectTe Tako HakJleHKU 


BbIpactaJla WepCcTb, HO H3Me€HeHHA ee OKPaCKH ObIJIM He CTOJIb pe3KH, Kak > 
mlocule KOpMieHua Kemet. Bce Tpw camky B HioHe 1951 r. ObIIM CKpeleHbi — 


co cBexKHM camyoM. J[Be KpOJIbuHXH He ZamH noTomctTBa. OT oO 4YepHoH | 


camku (No 4) 31 VII 6b10 nowyyeHo NoTOMcTBO u3 5 KpowbuaT (1 4epHbIi, 
1 Genii, 2 Oyppix u 1 cepblii); y HHX H3MeHeHHM WepcTH Ha MecTe, ObIBIIeM 
MOM HakseHkoH y MaTepu, He OblIo OOHapy2xXeHO KaK B MepBbIH MeCAIL UX 
2KU3HH, TaK HU B MOCeyloulee BpeMaA. 

B qaubHeaIeM MbI MOJIyUHIH MOTOMCTBO ellie OT TpeX CAaMOK, KOTOPbIM 


Oomee Noma WeNacb HakeHKU, HO 6€3 KOPMJICHHA Kelle. ITO NOTOMCTBC | 


cocTossio w3 8 KpOwbYuaT, OTIHYABLINXCH HOPMaJIbHOH wepcrTbio. Cepasx 
camKka No 102, koropoHw HauuHaa c 2 XII 1951 r. Oplmo0 chemaHo 8 HaKmeeK 
6e3 KOpMuJeHuaA KleuleH, pomuua 10 VII 1953 r. tpex kpompuatT: 2 ceppix u 
| uepHoro. Y uepHoro KpOJIbyeHKa C HavaJIOM OTPacTaHHA WepcTH U B LaJb- 
HeHWIeM yjlepxKuBaeTCH Ha CNHHeE HeOOMbIIOM yYaCTOK H3MeHeHHOH mepcTu 
B BHe CBeTIOPO NATHA, Y Apyrono KpOJIbYueHKa WepCTb Ha cMMHe 6e3 BHH- 
MbIX H3M€HeHHH. 

B 1951 r. MbI nOJIyYHIH HOBbIe HECOMHEHHbIe WOKa3aTeJIbCTBa HaCJIeOBa- 
HHA H3MeHeHHM WepCTHOrO MOKpOBa B AByX MOMeTAaX KpOJIbuaT. 

Ha 6ypoi camKe Ne 48 c 20 VI 1950 r. mo 28 V 1951 r. mpousBeqeHo 


6 KOpMJeHHH Kee. Ha He MBaxKAbI KOPMWJIMCch JMUMHKH Hyalomma 
plumbeum, numap H. aegyptii, numdpr Haemaphysalis concinna, Bspocupie | 


KleujH poga Rhipicephalus wu mmunnku R. bursa. B pesyapTate Taxkoro 
MaCCHpOBaHHOrO KOPMJICHHA Kelle pa3HbIX BHOB y4acTOK CIB, 
COOTBETCTBOBABLIHMH MeCTY HaKJIeHKU, HMeJI TEMHOGypyio OKpacky IWepcru c 
pesKHMH rpaHulamu. Sta camKa 28 V Oplla cKpellleHa C CepbIM CaMILOM, Ha 
KOTOPOM TakxKe paHee TuTaucb KeulM. Or Hee 27 VI Mb NOmyaHAIM NOTOM- 
cTso u3 10 kKpoubyaT, H3 KOTOpbIX 9 MOrHOIM BCKOpe MocIe pomkMeHuA, y 
OcTaBluerocad %Ke B XKHBEIX Ce€poOro KPOJIbueHKa Ha CMMHE pe3KO BbIMesAIcA 
TPeCYOJIbHbIM yuacTOK H3Me€HeCHHOK WepcTu, 6oJlee TeEMHOM, 4eM OCTaIbHaA 
LepCTb. 

Camxka Ne 78, Ha KoTOopou c 4 mo 26 IV Kopmusocb 200 Bspocapix Kne- 
uleH R. sanguineus u R. bursa, 6bima 25 VI cKpemlena co cBexKHM CaMILOM. 


Or jauHoro cKpemmBanua 26 VII Obin0 MoyyeHo 3 KpombueHKa: 2 ceppix u , 


1 yepHbii. Y oqHoro U3 CepbIX KpObUaT Ha MeCTe KOPMJIeHHA KJeMeh y 


MaTepH HaXxOMMJICA MIPAMOYPOJIDHBIM yYaCTOK CBeTIOM WepcTH c pbxKeBaTHIM— 
OTTeHKOM; y Apyroro ceporo KpOJIb¥eHKa Ha (OHE cepoh OKpacKH CHMHBI 


YeTKO BbIPHCOBbIBAIMCb TPH TEMHBIX MATHA HelpaBHJIbHOK Popmut. Y uepHoro 
KPOJIbUeCHKa 3AMCTHEIX H3MCHeCHHM WepcTH Ha CIMHe He OOHapyxeHo. M3me- 
HCHHA WepcTH y ABYX CepbIX KPOJbYaT COXPaHAMHCh OKOJO rosa. 
TIpoqomxKaa OMBITbI, MBI peWIMIH JeHepBUPOBATb ONepaTHBHBIM mMyTeM 
ydacToK Ha CMMHe KPOJIMKOB MU MpOCJeMMTb BOCCTaHOBJIeHHe Ha HM 4YBCTBH- 
TCJIbHOCTH HM WepCTH, a 3aTeM NOJYYHTb OT OMepHpOBaHHbIX CaMOK MOTOM- 
cro. C 9TOH WeubIo MbI OMepHpOBaM KPO/IbYMX PasHoro Bospacta. CyTs 
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HMNOHeWORdaT] ‘HMNOMOIdel] ‘E W “cg *L ‘WVIT 


qoorurodsnodu oH 
WOM BH HH HOMert oMHOLWdOyY *WoNNrodyN wWidHareWwdoH D eHOMedND PITIGQ ILeW “OHM 
PH WKON eNLIeHA uneddoHoy wBunedeuo eHeroaenodu eirigg udaLtew Oo A old ‘oLldoW 
WOL @ IGHHUD aOdOdNOM WOHHOHOWEH WIGHYHAOQWOd D (MOWeD BFP sN) NMIody “fF “oud 


onepanuH COCcTOAsIa B CJIENYIOIeM: Ha BBICTPHKeHHOM CMMHeE OTpesasica 
JOCKYT KOXKH pasmMepom 10 X 12 cm, KoTOpHIH oTqenscA OT NosexKaei 
TKAaHH WH 3aTe€M CHOBa TIpH MOMOULM CKOOOK MpHKpelAIcA Ha CBOe MecTO. 
Yepes Henemio nocue Onepallun CKOOKH yRarAUCb, B WaumbHelitem ucceno- 
BaJlMCb UYBCTBUTCJIbHOCTb HM BOCCTAHOBJeHHe WepcTH Ha oOnmepHpoBanHom 
yuactke. Y OoubUIMHCTBa KpONHKOB JeHepBUPOBaHAbIi MOCKyT MoABeprasca 
HeKpO3sy HM OTMajaJl; Ha ero MeCTe NOABAACh MOIOLAA KOKA, Ha KOTOPOH 
MOCTeNe€HHO OTpacTaJla WepcTb H yepes 2—4 mec. BOCCTaHaBJIMBasacb u4yB- 
CTBHTCIbHOCTb. UTOOb! ycTpaHHTb BO3MOXHOCTh HeKPOsa, MBI IIpoBeM pay 
ABYXMOMCHTHBIX OlepallH: Ha MepBOM 9aTalle NospesasM Be CNOPOHb! KOXK- 
HOMO JIOCKyTa, a Ha BTOpOM, uepes 2 HememH, paspesauch Be Apyrue ero 
cTopoun. Ilocme sTux onepalMi Npovcxo_MO MowHOe UpwxKUBAeHHe s0C- 
KyTa. Bcero Hamu ObII0 oOnepHpoBaHo 20 Kpompunx. Uacrh Kpombunx cKpe- 
MIMBalacb C CaMIUaMH HEeNOCpeCTBeEHHO Mepey Onepalwel, uacTb xe Hepes 
1—2 mec. nocue Hee. 

B teyenne 1951—1952 rr. or onepHpoBaHHBIX KPOJbYNX ObIIO MOMyYeHO 
110 kpombuat. Cpequ HHX MbI HMeJIH TOJbKO OMHOPO KpOsb¥eHKa, OOpaTuB- 
mero Ha ceOA BHHMaHHe H3MCHEHHbIM yuaCTKOM IepcTu Ha cmuHe. OcTaHo- 
BUMCHA MOApoOHee Ha MpOWCXO*KLeHuN 9TOrO KpouuKa. MaTb KpowMKa uMevia 
Oypy!0 OKpacky WepcTuH; Ona Oblla onepupoBana 5 XI 1951 r. Ha onepupo- 
BaHHOM MeCTe BbIpOcsla Oelad H YaCTHYHO Oypaa WepcTb, KpoMe HeOoubUIOrO 
yuacTKa, BOBCe JIMIMeHHOrO Kak WepcTu, Tak 4 NommepcrKa. Ilocae cxpemu- 
BaHHA C HOPMAJIbHbIM CaMI[OM CaMKa 5 XII 1951 r. poguna 8 xkpoumpuar. 
M3 wux OfMH, YKa3aHHbl BbIWWe OTIMYAICA OT OCTAJIbHbIX HasIMUHeM Ha 
cmHHe HeOOJbINOrO H3MeHeHHOrO yuacTKa WepcTH pomMOuyeckoh opm. 
Ha 9Tom yuacTKe Obl TOJIbKO TEMHbI MOMMepcTOK UM OTCYTCTBOBAJIa WepcTb 
(cm. puc. 1 Ha BKuefike). Yaacrox c nomlepcrKom ocTaBasica 6e3 BHMMBIX 
H3MeHeHHH No 8-MecaA4YHOrO BOSpaCTa KPOvIMKa, 3aTeM Ha HeM HaudaJla oTpa- 
CTaTb IlepcTb, He OTMMYAaBUIAACA MO CBOeH OKPacKe OT IepcTH ocTaJbHOH 
gqacTH CIMHHOH mopepxHocTu. Mp He CKJIOHHbI paccMaTpHBaTb BpeMeHHoe 
W3MeHeHHe y4acTKa IepcTH Ha CIMHe SsTOMO KpOMKa Kak cayualinoe, TaK 
Kak 9TO H3MeHeHHe ObIIO OTMeYeHO C MOMCHTa IIOKPLITHA KPOJIMKa IWepcTbio 
MW COXpaHsaslocb AIMTeIbHOe Bpems. KpowuK c M3MeHeCHHOH WepCTbIo Obim 
CKpelleH C TpeMA HOPMAJIbHbIMH CaMKaMH, HO HMeBIIMHCA y Hero Mmpu3Hak 
He MIPOABHJICA B IOTOMCTBE. ; 

TpeM oMepHpOBaHHbIM KPOJIbUMXaM jlelaJIMCb HaKJIeHKH HM Ha HAX KOPMH- 
gucb KileulH. OT ORHOM U3 TAaKHX CaMOK O6bIJIO NowyyeHO 7 KpONbYaT, WBA 43 
KOTOPHIX HMe@JIM Ha CIIMHe H3MeHeHHbIe yyacTKH lWepcru — 6ouJlee TeMHbIe, 
COOTBETCTBOBABIUNe TO CBOeEMY MOJIOKeHHIO ONepHpOBaHHOMYy yuacTKy H 
MeCTY KOPMJICHHA KJleLleH. 

Oco6eHHO YeTKHe M3MeCHeEHHA WepcTu ObWIH MOJyYeHbI B MOTOMCTBe OT 
camku Ne 165. Sra camKa pogusach 25 X 1952 r. or onepupoBaHHO caMKU 
Ne 106. Oxpacka ee, Kak H OKpacKa MaTepH, Oblla cepoH. B mae 1953 r. 
ccamke Ne 165 nemanacb Hakslelka HW Ha He KopMusucb 100 camoxk u 100 cam- 
mop R. turanicus. B neHb OKOHYaHHA KOPMJeHHA KeueH (8 VI 1953 r.) sty 
caMKy CKpecTHIM c CepbiM cBexKuM camuoM Ne 79, u 8 VII 1953 r. ona ponuaa 
6 KpoulbuaT c Cepoli OKpackol IepcrTu. Y Bcex 6 KPOJIb¥aT Ha CHMHe OTMeue- 
HbI YUAaCTKH H3MeHeHHOM WepcTH — Ooulee TeMHOM H TycTOH, Yem OcTambHaA 


WiepCcTb CIMHHBI. 


BuBOD BI 


1. Hamu Ha mpuMepe HeCKOJIbKHX MOMCTOB KPOJIMKOB TBepfO yCTaHOB- 
JIeHO, UTO H3MeHeHHA WepcTHOrO MOKPOBA, BbISBAHHbIe SKCIICPHMCHTAJIbHbIM 
MyTeM, MOryT HaCJIeOBaTbCA B MOTOMCTBE. : 

2. HacieqoBaHve SKCIepMMeHTaJIbHbIX U3MeHeEHM wepcTH y KpOJMKOB 
wocuT B OOJbINIMHCTBe CIy4aeB OosIee HIM MeHee al9KBaTHbI XapakTep, a B 
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OT/CJIbHBIX CJYYaAX YeTKO BBbIPHCOBbIBACTCA ANSKBATHOE HaCJICMOBAHHe 
H3MeCHEHHOH WiepcTH pouTeJeH MOTOMKaMH. ) 

3. HecomueHHo, 4¥To NaTOJOrHyecKHe H3MeHEHUA KOXKH KPOJIMKOB, BbISBaH- | 
Hble IMTaHHeM KJlellel, ABJAIOTCH Ooee TIYOOKHMH, 4YeM Te, KOTOPbIe BO3- 
HHKaIoT BCJIeMCTBHe AeHCTBUA OMHOM JIMWIb HakJleHKM. OTO MOATBepwKaerca 
TeM, 4TO Ha MeCTaX HemocpeMCTBeEHHOFO MIpHKpelIeHHA KleWeH Nocwe ya- 
JICHHA MOCIeqHUX BbIpacTaeT WlepCTb HHOPO XapakTepa, 4eEM Ha Apyrux ywact- 
KaX BbICTpHraeMOH MOBepXHOCTH CIMMHBI. 

4, Jleneppallua ompeleleHHOro y4acTKa KOXKM KPOJMKa MOKEeT MPMBOLUTS » 
K IOABJICHHIO Ha 9TOM y4acTKe GeO WepcTH BMeCTO Cepol uJIM OypoH; WaH- 
Hoe H3MeHeHHe HOCHT CTOHKHH xXapaktep. OT OZHOH U3 ONepHpoBaHHbIX. 
CaMOK, HMeBUIel MpeoOsIaqanue Seo WepCcTH Ha JeHepBHPOBaHHOM yuyacTKe | 
KOK, ObIIO NOyYeHO MOTOMCTBO H3 8 KPOJIbYaT; y OMHOFO H3 MOTOMKOB B. 
TeyeHHe mepBEIx 8 MeC. %KH3HH Ha CIMHE COXpaHAJICA pOMOMYeCKOH CopMbT 
yuacTOK, MpeACTaBJICHHbIM JIMWIb OHM MOMIWWepCTKOM TeMHOM OKpacKH. 

5. OMbITH 10 HacJIe_CTBeEHHOH Mepewave U83MeHeEHHH WepcTHOPO MOKpoBa 
KPOJIMKOB, BbI3BAHHbIX SKCICPHMeHTaJIbHbIM MyTeM, OYAyT MpoOAOJMKeHbI B, 
IleJIAX HM3bICKAHHA MeTOROB NOJyYeHHA MOTOMKOB C M3MeHeHHOM WepcrTbio Bt 
6OuIbILIeEM KOJIMYeCTBE, YTO WaCT BOSMOXHOCTh MOMOHTH K BbIACHeEHHIO Mexa-" 
HH3Ma HaCJeqOBaHHA STHX H3MeHeHHH. 


BoeHHO-MeAHIMHCKad akajlemisl Toctynu0 
um. C. M. Kuposa 16 XII 1953 


LIMUTHPOBAHHAS JIMTEPATYPA | 


KO, O MoJOxKeHHH B OMOOrHYeCKOH HayKe, 1948. 2 E. H. Ila pe. 
ii . C. TeppomankcKuh, JAH, 64, Ne 2 (1949). * E. H. Ilasuao py 
omakHcKul, M38. AH CCCP, cep. Onon., Ne 6 (1949). 
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oxaagn Akagemun Hayx CCCP 
1954. Tom XCV, N 3 


MHKPOBHOJOIHA 


M. HW. FOJIbBAWH 


JIOMHHECUEHTHO-MHKPOCKONMYECKHH AHAJIN3 BHUPYCHbIX 
BKJIIOUEHHM B PACTHTEJIBHOM KJIETKE 


(IIpedcraeaeno axademuxom B. H. Cyxauesoim 4 XII 1953) 


JIOMMHECIICHTHO-MHKPOCKONHMYeCKHH =MeTOR  UWIMpoKO MpuMeHseTCA B 
MUKPOOHOJIOrHH Mp HCCeAOBaHHN pa3JIMYHbIX MHKPOOPraHHsMOB U oTgacTHi 
TIpH H3y¥eHHH BUpPyCOB YeJIOBeKa HM XHBOTHBIX. B oOsacTu BUpycoB pactTe- 
HUM STOT MeTOJ MPHMeHAVJICA JIMMIb B OTICJbHbIX CJIyYYaAX MH COBEPIIeHHO He 
HCNOJIb3OBaJICH IPH HCCJIeqOBaHHAX BHPYyCHbIX BkKJIO“eHHH. Mexay Tem 
HeTaJIbHbIH aHaJH3 BUPYCHbIX BKJIOUCHHH B paCTHTeJbHOM KJIeTKe H B 
ocoOeHHOCTH X-TeJI C IIPHMe€He€HHeM HOBBIX MeTOMOB HWMeeT cCylllecTBeHHOe 
TeopeTHyecKOe H MpakTHyeckoe 3HayeHHe. Kak oKa3auJlu HalllM UCCuIeqoBa- 
HMA, C STOW WeJIbIO MOXKEeT ObITD MPHMEHeCH JIIOMMHeCILEHTHO-MUKpoOcKonH4e- 
CKHH MeTOZ. 

IIpeaMeToM HallIHx HCCJIeOBaHHH ObIIM BUPYCHble BKJIOUCHHA, BOSHMKAIO- 
He MpH MopaxKeHHH pacTeHHii: BUpycOM MO38aHKH TaOaKka (pa3uMUHbIe 
IITAMMBI), BHPyCOM MO3aHKH MOROpoOxKHHKa, BUpycom orypua Ne 2, Bupycom 
MO3aHKH JIyKa, BHpyCOM MeCTpOJIeMecTHOCTH TiOJIbMaHa, BepeTeHOBHAHbIe 
OeCJIKOBbIe BKJIIOUCHHA y SMMDUMyMa, a TakyKe Apyrve BKJIIOUeHHA. 

Kak BbIACHHJIOCb, BCe 3TH BKJIIOUCHHA He OOJlaqaloT CBOHCTBOM MepBuy- 
HOTO CBeYeHHA KaK B YJIbTPpaPHOJIeTOBOM, Tak M B CHHeM cBeTe. MccmenoBaH- 
HbI€e HaMH KPHCTaJWIMYeCKMe BKJIOUCHHA TakxKe He WaloT CBeuYeHHA MocJe 
o6pa6oTKu dbslyopoxpoMaMu Oe3 IipesBapuTesbHOK PuKcauMN cpe3s0B, B TO 
BpeMaA Kak Apa B TeX Ke KeTKax aApKo cBeraTca. Ilocme (bukcauMu peaKTu- 
Bom [pucca 4 APyruMu NOX BIMAHHeEM pata *JIyOPOXpOMOB BOSHHKaJIO APKoe 
WM XapakTepHoe CBeveHHe BKJIOUCHHH. 

Ilockoubky BUpycbl pacTeHHM COCTOAT M3 HYyKJIeCOMpoTeHOB, HaMH IIpH- 
MeCHAIMCh CJlelyiolmlue JIyOpOxXpoMbl B pa3BefeHHH (eCTHJIMpOBaHHoH 
Bogmoh) 1: 10000: npumysmu, OepOepuH-cyibat, aypocdbocdun u, rlaBHbiM 
06pa30M, aKkpHuH opaHKeBbIli. Ciemyer oTMeTUTb, ¥TO PuKcalua m0 Ipuccy 
u Kapuya KpucTamimueckux BKOueHHH Mpanopckoro HM Apyrhx OKa3biBaeTca 
HeJOCTATOUHO MpOUHOH, YTO MPHBOLMJO Ip LabHeHWek OOpaborKe Pyopo- 
XpOMaMH K UX NowHOMy pacnagy. IIpexpacubim PukcaTOopoM Aid BUpyCHbIx 
BKJIOUCHHH ABAeTCA 1% BOMHDIM pacTBOP NHKPHHOBOH KHCJIOTbI, KOTOPbIH 
MpOTHBOMOKa3aH JIA HCCJIeMOBaHMA C MIpHMeHeHuemM (u.ryopecitenunu. Tak, 
M. H. Meficenp (1) mumer: «PuKcupylollve *UAKOCTH, comep Kae cysemy, 
OCMHeBY!IO HM IMKPHHOBYy!O KHCJIOTY HM COeAMHEHHA *KeJIe3a, He TOMATCA, TAK 
Kak racaT cblyopeciienumio». Bonpeku STOMYy yTBepAMBIIeMyca B JMTepatype 
MOIOKeHHIO, MbI MOU Mocle PUKCaUMH Cpe30B TMKPMHOBOM KUCJIOTON 
(pH yclOBHuM TMocueLyIolleH TuLaTesbHOL IIPOMBIBKH) CTOJIb %Ke ApPKyt1o 
bulyopecieHiuio, KaK H IpH mpuMeHenuu peakTuBa [pucca, MpHyem BKMIOUe- 
Hud WpekpacHo coxpanasmucs. M3 ucrbiraHHbIx Hamu YeTbipex PsyOpoxpomMos 
HavMeHee MPHMOMHIM JIA HAWIMX WesleH OKAsaJicH IPHMYJIMH, KOTOPbIM BBISBI- 
BaeT APKOe 2*KEJITO-3eeHOe CBEYCHHe MPOTOMMASMbI, MOMHOCTbIO MaCKHpylo- 
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lee CBeueHHe BKIOUeHHH. Bep6epHu-cyJIbaT BbIsbIBAeT TakxKe CBeYeHHe 
MIpOTOMMAa3MbI, HO BKJIOUeHHA CJIyOPeCUMPYIOT elle CHJIbHee H NMOSTOMY JlerKoO 
OO6HApyXKUBAIOTCA. 


Han6osee ueTkue pe3yJbTaTbI MoyyaioTca c aypodocpuHOM HM akpHH-— 


HOM opamxKepbim. Meroguka oOpa6orku cpesa cilexyroulan: 1) dbukcHpoBaTb 
cpe3 MMKpHHOBOH KUCOTOH OT AByX H 6omee YacoB; 2) MPOMBbITb TULAaTeJIbHO 
BOLO; 3) o6pa6otaTh d.tyopoxpomom 15—30 mux.; 4) MpOMBITb BOOK ui 
MpOH3BOAUTb HaGJroOeHHe. 

Kak BHHO 43 (oTo (cM. puc. | Ha BKJIeHKe), KPHCTaJIMYeCKoOe BKJIOUe- 
HHe Moce O6paOoTKH aKPHAHHOM OpaH2KeBbIM CJlyopecliupyeT APKMM 3euIe- 
HbIM IBeTOM, a Apa — 3evleHOBaTO-CHHMM. 

IIpu 6oee AINTeIbHOM BO3eHCTBHH STHM QJIyOpOxXpOMOM BKJIOUCHHA 
mpwoOperaioT opaHxKeBylo (JlyopecileHIHI0, a ALPO OpaH2KeBO-posoBoro OT- 


Teuka (puc. 2 a). B 6oubumMHCTBe cily4uaeB CMeHa 3eJleHOMO CBeYeHHA Ha - 


OpaHxKeBoe MpOMCXOANT paHblle y Aep, a He Y BKJNOUCHHH, HO B pAMe Cyy- 
yaes HaoGopor. Kak BHAHO 43 puc. 2 6, TaK HasbIBaeMble HIVIOBUAHbIe WJ 
HUTCBHAHbIC BKJIOUCHHA pearupyloT Ha CJIyOPpOXpOMbI Tak 2%Xe, Kak HM MJla- 
CTHHYAThIe BUPYCHble KpHcTadbl. OOpailaeT Ha ceOA BHUMAHHe TOT akT, 


YTO H O@IKOBbIe KPHCTaJJIbl y SNHPUIyMa pearMpyloT c MJyopoxpoMamu | 


aHaJIOPH4HO BUpyCHbIM BKJIIOWeCHHAM,. 

CormacHo uccuiemopaHusm Melicesia u Kopuarua, HyKJIeHHOBbIe KHCJIOTHI 
puOosHoro THMa HM HX eCTeCTBeHHbIe H HCKYCCTBCHHbIe COCMHCHHA C OesKaMU 
Bcerma JlaioT c @ulyopoxpoMaMu (akpHAMHOM OpaHKeBbIM H aypococduHomM) 
OCaIKH C APKOM JHOMMHECIeHIMeH KpacHoro HIM OpaHKeBoro uBeTa. B To xe 
BpeMA KPHCTaJIMYeCKHe BKJIOUCHHA, BOSHHKAaIOWIMe Mp NopaxkeHHu pacte- 
HHA BHUpyCOM MO3aHKH TaOaka, MaloT Cc STHMH dJlyopoxpoMaMH 3eJleHy10 
JIOMHHECICHILMIO, XOTA BUPYCHble YaCTHIbl, COCTABJIAIOWNe STH BKJIIOUCHHA, 
COCTOAT H3 HyKeompoTeusoB. Te %Ke pesyJIbTAaTbI OblIH MOJIyYeHbI HW C OUN- 
UICHHBIM TIpenapaTom Bupyca. BosMoxKHO, YTO KpacHoe CBeueHHe MOKeT 
NOABHTbCA JIMUIb NOCe YaCTHYHOTO paspyWleHHA BUpycHoOH uacruupl. Kak 
H3BeCTHO, WIA paclleMeHHA YACTHIL HYKJICONPOTeHOB C IeJIbIO BbICBOOO*KTe- 
HHA HYKJIEHHOBOM KHCJIOTHI IpHMeHsAeTCAH 5% TpuxJIOpyKcycHaad KHCOTAa IpH 
90° B Tteuyenve 15 mun. Mobi npoBpomnau npexBapHtTesbHyIo OOpaboTKy cpe30B 
5% TpuxsopyKcycHonw KuCIOTOH B TeyeHHe 15, 60 u 120 mun. mpu 90°, Ho u 
mocse aToro dJryopeclleHWWA BKJIOUCHHH He H3MeHHJAacb. 

CileqOBaTevIbHO, HYKJICONPOTeHAbI HCMbITAHHBIX HAMH BUpycoB pacTreHuii 


oONamaior CBOHCTBOM, OTJMYHbIM OT PpxANa Apyrdx HyKJeonpotenmos. Cxox-— 


HbIe JaHHble MOJIYYeHbI APYrHMH MeTOLaMH PAXOM aBTOPOB C OUHILeHHEIM 
BHpycHbIM GeKOM (?, °). Tak HanpuMep, TapaceBuy muller, UTO B OTHOUIEe- 


HAH CBA3bIBAHHA C HEKOTOPHIMH aKPHAMHAMU «KBMPyCHbIit OeswoK BemeT ceba 


MOMOOHO aJIbOyMHHy>. 

B mpouecce onbitoR ¢ TPHXJOpyKcyCHOH KUCJOTOH ObIIO BbIABJIeEHO 
cilemyroujee OOcTosTebcTBO. Eculd MpOw3sBecTH 4acoByIO O6paboTKy cpesa 
5% TpuxJopykcycHok KHCIOTOH mpu 90°, TO aKPpHAMH OpaHxKeBbIi HM Apyrue 
@JtyOpOXpoMbI y2Ke He BHI3SbIBaIOT CBeyeHuA Apa. TacuTca TakxKe cBeyeHue 
xlopommactos. K ToMy Ke JWIMTeIbHOe BOSeHCTBHe Ha cpe3 TpuxJOpyKcyc- 
HOH KMCIOTOH mpH 90° npwBoyUT K pacnaky TKaHH Ha OTeJIbHble KMeTKU, B 
KOTOPbIX APKO JIOMMHeCWMPyioT BKOUeHHA. Ha puc. 3 npencraBsena KieTKa 
pacnaBlleHCA TKaHH MO3aM4HOrO TOMaTa C OpaHXKeBLIM KPHCTaMuecKuM 
BKJIOUeCHHEM B WeHTpe. Apa He BUHO. 

OTH HaOJIOMeHUA [aloT OCHOBAHHA PCKOMEHAOBATb IIPHMeHeHHe TpuXxJOp- 
YKCYCHOH KHCJIOTHI JWI OO6HapyXXeHUA BUPYCHbIX BKJNOUCHHH, 3aleralollux BO 
BHYTPeHHUX TKAHAX PaCTeHMA, a TAaKKe C LWeJIbIO HCCMeOBAHHA BHYTpUsasep- 
HbIX BKJNOUeHHH (BUpyc rpaBupoBKu TaOaka, BUpPycHble 3a6oueBaHua 6060- 
BbIX, MOJIM9AepHble OOe3HH HAaCeKOMBIX H Jp.). 

Kak MoKa3aJIM Hallld ONBITH, 5% (u qaxe 1%) pacrBop TPHXJIOPyKcycHow 
KMCJIOTEI MO7KHO C YCIIeXOM MIPHMeHATh MH B KavecTBe (PUKCaTOpa AA usy4e- 
HUA Pa3JIMYHbIX BUPYCHbIX BKIIOUCHHH MM APYrMX WMTOMOrHUeCKHX eel. 
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Puc. 1. Bonocok Mo3anM4yHOrO orypla. 
O6pa6otka nocule PuKCaMH aKPH WHHOM 
OpaHKeBbIM (KaK H Cpe3bl pHC. 2—4) 


Puc. 3. O6padoTKka cpe3a 
MO3aH4HOrO TOMATAa 0% TPH- 
XJIOPYKCYCHOH KHCJOTOH pH 
90° p TeyeHue 60 mun. 3aTeM 
BO3eCHCTBHE akpHHHOM 
OpaHXKeBbIM 


Puce. 2. Tautesbuan o6pa6otka dayo- 
XPOMOM: @—BOJOCOK TOMaTa, 
6 —BON0COK Tadaka 


Puc. 4. Cpe3 Mo3zanyHoro 
aya 


foctarouno ua 5—10 mux. norpy3uTs cpes B 1—5% pacTBop Tpuxsop- 
KCYCHOH KHCJIOTHI (6e3 HarpeBaHia), uPOObI NMOMyYHTD BecbMa MpouHyio 
PUKCaLMIO BKUOYeHHM, pesKoe MpocBeTueHHe TKAaHM, ueTKOe TIposaBleHHe 
TPYKTYPbI Apa UW Apyrux oOpa3s0Bpanuii. 

Kak BHHO H3 M3/I02%KeHHOPO, BCe UCHbITAHHbIe HAMM KpHcTaJWIMYeCKHe 
KIIOUCHHA MalOoT aHaJIOTHYHOe CBeYeHHe pH BO3AeHCTBHH aKpHHHOM 
)PAaHKEBbIM, aypo*ocuHOM MH HeKOTOPLIMH Apyrumu dstyopoxpomamu. Uro 
facaeTCH [pyroro Tula BHpPyCHbIX BKJIOUeHHH — X-Tel, TO cocTaB 9TOM 
PYNMbl, MOBHAMMOMY, BeECbMa HeOJHOPOseH, YTO HAXOAUT CBOe OTParKeHHe H 
3 ABJICHHH JIOMMHeCHeHWMH. Tak HampHMep, OHH U3 WITaMMOB Bupyca 
fOZ3aUKU TaOaka XapaKTepH3yeTCA TPeMA PasJIHYHbIMH BKIIOUCHHAMH, KOTO- 
Ble OOpPasylorch B OMHHX H TeX Ke KJleTKAX TopaxKeHHOrO pacTeHua: 
‘PUCTaIMYeCKNe IaCTHHKH, HIIOBHAHbIe KPHCTaJVJIbl H MJIOTHbIe CHJIbHO 
sAKYOJIHM3HPOBaHHble X-Tela. Dru X-Tesla MWocle cooTBeTCTByIOlWeH O6pabor- 
‘HM AKPHHHOM OpPaHXKeBbIM He MaBaJIM CBeYeCHHA, B TO BPeCMA Kak KpUcTawIn- 
leCKHe BKJIIOUCHHA MaBaJIM APKy}iO 3eJleHylo JOMMHecieHMIO. IIpu ToH xe 
OpaboTKe cpe30B MO8aHYHOrO JIyKa MBI MOsyyanH cCJlemyloulyio KapTuny: 
IIpO 2KeJITOBATO-OpanxeBoe, a X-TeIO KOPH4YHeBO-KpacHoe (puc. 4). Tpu 
TOH 2%e OOpaGOoTke cTeKJOBHAHbIe X-Tea y MecTPOJeNecTHbIX TIOJIbMaHoB 
[aBaJIM CBeTJIOOPaHKeBy!O JIOMMHCCICHIMIO, a 3eEPHHCTad Macca KeNTOBAaTO- 
esleHy1o. M3pecTubi X-Tela, KOTOpble MpeAcTaBsaloT coOo arperaT mapa- 
(PHCTAJVJIOB BHPYCHbIX YacTHY. OTH X-Tesa WaloT TaKylo Ke JIOMHHECIEeHILMIC, 
(ak H KpHCTawIMyuecKNe BKJIIOUeHHA. Kak moKa3aJIM Halld UCCeqOBaHHUA, 
IIOMHHECILEHTHO-MHKPOCKOMHYeCKHH aHaJIH3 JaeT BOSMO2KHOCTb TakxKe pa3- 
[M4aTb 3€PHHCTHIe CKOMJICHHA, KOTOPble BOSHHKAIOT B pe3yJIbTaTe pa3spylle- 
IMA XJIOPOMACTOB, OT CXOMHBIX C STHMH OOpasoBaHHAMH X-Te. B nepBom 
Jtyuae 2Ta 3e€PHHCTOCTbh aeT NMepBuYyHyIO JyopeclleHUMI0 MOLOOHO xJIOpo- 
lactam. 

IIpopeneHHble HAMM HCCJICOBaHHA CBUAeTeIbCTBYIOT O MepCleKTHBHOCTH 
[PHMCHCHHA JIFOMMHECILCHTHO-MHKPOCKOMHYeCKOrO aHaH3a WIA H3y4eHHA 
MPYCHBIX BKJIIOUCHHH B PaCTHTeJIbHOH KJleTKe. 

IIpunomy OmaroqapHocTb 3a KOHCYJIbTallMu HM ApyKecKoe coselcTBHe B 
a6oTe mpod. M. H. Meiiceso. 


VWnctutyT MHKpoOuosn0rHu Iloctynuso 
Akaylemuu HayK CCCP 29 XT 1953 


LMTMPOBAHHASA JINTEPATYPA 
1M. H. Meficeab, Muxpoononorua, 16, 6 (1947). 7? B. Prrwxkos, B. CmMup- 


opa, O. TopoxcKkas, Buoxumua, 153 (1950). 2G. Olsitern i. 1G nil misis oun 
rch. Biochem., 24, 1 (1949). 
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ornagn Akagemun Hayrx CCCP 
1954. Tom XCV, N 3 


_— MHKPOBHOJOTHA 


tO, H. COPOKHH 


OB YYACTHH POCPATA B XEMOCHHTE3E 
Y CYJIB®ATBOCCTAHABJIMBAIOWIAX BAKTEPHH 


(ITpedcraerexo axademuxom B. A. Iuzeaveapdtom 4 XII 1953) 


CoequneHuia (ociopHo KHCJIOTEI BbINOJIHAIOT B KJIETKe OUCH BaXKHYIO 
@usvoornyeckyio (PyHKIHIO, yuaCTBYA B OCYLIecTBIeHMH SHepreTHyecKOli 
B3aHMOCBA3H TIpOleccoB OMOMOrHYeCKOrO OKHCIeHHA uw OvocuHTesa (!). 
®orsep u YmOpelit (?) npuBeru pa, MOKasaTebCTB B MOb3y Toro, 4TO (poc- 
opuble CoesMHeHHA yuacTByOT B yCcBOeHHH COs, culyxKa TepeHOCuNKOM 9Hep- 
PHM OKHCJICHHA Cepbl IPH X€MOCHHTese y aBTOTpOPHOH THOOaKTepuu Thioba- 
cillus tiooxidans. OHM MoKa3aJIMv, YTO OKUCJIeHHe Cepbl B KJIeTKaXx STON OaKTe- 
pHu compoBpoxKlaetca CocopHMpoBaHHeM, IpHyeM 93HeEPruA OKMICIeHUA 
CepbI CBASbIBAeTCA B IIpOWecce OKUCIeCHHA B BHe OpraHwMyecKkuHx (docdaros. 
Bo sropol craquu mpowecca B OTCYTCTBHE OKHCIseMoro cy6cTpata (cepbt) 
9Ta SHEPMHA MOXKET HCIOJb3OBaTbCA OakTepHAMU JIA ycBoeHua CO». Tlono6- 
Hble Ke JAHHbIe, JEMOHCTPHpylolve yyacTue PocdaToR B XeMOCHHTe3e y BOO- 
POMHEIX OakTepHu, NpuBozaTca B paOote M. V. Besmsepori (3). 

B waliux mpeqpyzyuux pa6otax (4,5) Oblui0 ycraHOBeHO, 4TO cysIbiPaT- 
BOCCTAHABIMBarolluve OakTepHu CHOCOOHBI K ycBOeHHI0 CO, 3a cueT 3HeEprHn 
aHa3poOHOrO OKHCJICEHHA BOOpoOsa, WpoTeKatollero MpH yuacTHH cyJIbiPpaToB 
mo ypaBHenuto: 4H, -+ SO,” S”+4H;,0. B- uacrosujem coo6ureHun 
H3JIOXKEHbI Pe3yJIbTATHI OMbITOB, B KOTOPHIX U8yyasoch docdopHuiupoBaune, 
COMpAKeHHOe C AHASPOGHHIM OKHCJICHHEM BOOPOsa, C TOUKH S3PeCHHA BOBMOXK- 
Hono yuacrua dboc*opHbIx coeWHeHHH B MepeHoce 9HEprHu Mp XeMOCHHTese 
y Vibrio desulfuricans. 

O6bekTOM UCCIeLOBaHHA CJyKUIa uncTaad KybTypa V. desulfuricans, 
BbILeJICHHaA H3 Wa, B3ATOrO CO WHa Og. Balika c rmyOunpl 607 m. II penpapn- 
TebHO ObIIM IIpOBeeHbI OMIT! C a3HOM HaTpHaA— (epMeHTHbIM ALOM, 
KOTOPHIit paspbIBaeT CBA3b 9HeEpreTHyecKOrO WH KOHCTPyKTMBHOTO OOMeHa 
WyTeM OJIOKUpOBaHHA OKHCIMTeIbHOrO PocpopHAMpoBaHHA. ONbITHI MoKasaJn, 
4TO a3H. B KOHWeHTpanuax 10-°—10* M monmsocTbio TOpMO3suT pasMHOxKe- 
Hue V. desulfuricans, He TOPMO3H MIpH STOM, a axe CTHMYJIMPyA BOCCTAHOB- 
JieHHe yKaSaHHbIMM OakTepMiAMM cy/JbaTOB MOJeKy/JIAPHEIM BOmMOponOM. M3 
9TUX JAHHbIX MbI Clea BbIBOL, UTO PocHopuIMpoBaHve MrpaeT BarKHyto 
POJlb B OCYIULeCTBICHHH SHEPreTHUeCKOl BSaMMOCBASH BOAOPOMHOM pexyKUMU 
cysibcaTos u xemocuHtesa y V. desulfuricans. C mWembio IpamMoro OKasaTeub- 
CTBa TaKOTO BHIBOMa Ob TMIPOBeMeHbI Be CepHU ONbITOB C NpHiMeHeHHeM 
«mMeyeHoro» dbocdbata (P%2O,). Jma storo Obia paspaboTaHa cmelMasbHas 
MeTOlukKa IIpHMeHenus «MeyeHoro» dochata Aa wm3yseHua pocdopHoro 
oOMeHa BO B3BeCHX KJeTOK V. desulfuricans. 

CymHocTh STO MeTOMMKM 3akIOUalacb B Cilemyloulem. Mosonas KyJIb- 
typa V. desulfuricans, BpipalleHHaa Ha CilelMasbHOH cpese 6e3 2%Kee3a, 
yeuTpudyrupopanacn. TloryaenHplt mpu TOM ocaoK OakTepui IIpOMbIBaJICA 
MOBTOPHBIM WeuTpuyrupoBanuem u B3OaJTHIBaIcCA B OydepHoM pacTBope 
NaeSiO;, HeltpamusopaHHoM H,SQOy. Bsxecp 6aKTepul UHKyOMpOBasacb 
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B  aTMocdepe Bogopowa B NpHcyTCTBHH  «MeTeHONO» bocparal 
(50—75- 103 umn/mMuH: Mi) H O6braHoro docdata (3—4 P/M). C wWesbto) 
yIYUeHHaA Tras006MeHa CKJIAHKH CO B3BeCHMH B3OaJITHIBAIMCb Ha KauaJIKe.. 
B Konue onbira B KJeTKaX ONpeelAacb AKTHBHOCTb BHYTPHKJICTOYHONO) 
oprannyeckoro dociara. Jia sToro B3BeCb KJIeTOK (PUIbTpOBalacb Yepes} 
MeMOpaHHble (PUJIbTPbI HM OCa- 

ok OakTepHii OTMbIBaJICH OT 
«Mey¥eHOrO» HeopraHHyeckono 
(tpoccbata pacrsopom NaH»PO,, 


240 


140-8 & 
38 NoKuCIeHHEIM 0,5% yxKicyc- 
we Holl KMcmoTEI. | OrTMBITHIe 
S 
S85 (PHIBTPbI MpOCUHTHIBAJIHCh TON 
SS cuerunkom. IIo BemnunHe 


aKTHBHOCTH BHYTPHKJIETOUHOTO 


— 


Akmubyocme 6rympuknemoynoeo 
gocwopa OG umn /mun 
S 


io ae a <<. Ra opranHyeckoro joctata Mbl 
cyAMu oO cKopocTH docdopx- | 

= JIMpOBaHHa, / 

Koump. KCN. KCN NaN B ompirax c CQO: B3BecH | 

g005 got = g.a0e MIpeABapHTebHO CTABMJINCh B 

Puc. 1. OxkucauTembHoe docdopuaupopanne so TEPMOCTaT Ha HECKOJIBKO qa- 


B3pecax V. desulfuricans. a—atTmochepa a3ota, (COB JIA TOTO, YTOObI MpoOH30- 
6— aTMocdepa BOAOpOa, MYHKTHP — aKTHBHOCTb Il10 paciiemienue BHYTPH- 
CEN s TORE: KJI@TOUHBIX OpraHHueckux | 
(ocartos; mocvre 3TOrO. 

KJIETKH TOBTOPHO OTMBIBaJIHCb LeEHTPHyrupoBaHHemM. 

B mepBo cep OMbITOB H38y4alacb 3aBHCHMOCTb (ocPopHIMpOBaHHA BO 
B3BecAx KeTOK V. desulfuricans oT BOMOpOLHOM peyKUMH cysIbPpaToB u Mmpo- 
BepsICH MeXaHH3M CMeluduyeckoro eicTBHa asMjla Ha KIMeTKH 93TOTO 
OpraHHu3ma. 

SaBHCHMOCTb (ocopHIMpOBaHHA OT BOAOPOMHOM penkyKuMU cyIbdaToR 
BbIACHANACb IWYTeEM CpaBHeHWA CKOpPOCTH (bocPopHIMpoBaHHA B aTMociepe 
H. w B aTMocdepe No u nyTeM OOKHPOBaHHA BONOPOAHON pelyKUNU cyIbia- 
TOB WHaHHyLOM. 


a pasa 2-92 aaa 


Hot Hy SO, 
6e3 CO» 
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Puc. 2, Bansnne CO, na docpopupit o6men V. desulfuricans. 
IlyH#kTHp — aKTHBHOCTb OTJECAbHbIX CUIbTPOB 


PesyJIbTaTbl OMHOTO U3 THMHUYHBIX ONbITOB, MpescraBieHHble Ha rpaduKe 
(cM. puc. 1), MoKasbIBaloT, YTO aHaspoOHOe OKMCIeHHe BOMOpoma 3a cueT 
cyibpaTos B KJeTKax V. desulfuricans compoBoxyaerca HHTeCHCHBHEIM (boc- 
opuIMpoBaHveM. SaMeHa BOLOpOMa asOTOM, T. €. UCKIOUCHHe OKMCIIAeMOrO 
cyOcTpaTa, Mpekpalaer noctynenue ocitbopa B KJIeTKH HIM, WHbIMW cJIO- 
BaMU, BbIKIOUaeT OKUCIUTEIbHOe (hocopulmMpoBanne. 

BaoKMpoBanve OKHMCIeHHA BonOpoma 0,001 M uuannnzom nouTH melMKOM 
BbIKNOUAeT OKHICIMTeIbHOe PociopHiupoBanue. Bosee BbIcoKaA KOHILCHTpa- 
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‘Iva WHanuga (0,005 M) yOusaer knerku 4 OnM TepsxIOT CHOCOGHOCTD K OOMeH- 
‘HBIM peaKIMAM, KOTOPble BeAyT K BHeApeHuio (ociara B CocTaB KJIeCTOUHBIX 
-KOMIMOHEHTOB. 

Ms qaHubix, npeycraBseHHbIx Ha NpatbuKe, BUAHO TakxKe, TO OKHCMUTeNb- 
‘Hoe PociopusMpoBanue CHIbHO TOpMOSHTCH asHOM HaTpHia. CeqoBaTenbHo, 
-ciemuduyeckoe jelicrpve asuja wa V. desulfuricans caa3ano c ero BuIMAHHeM 
‘Ha ocopHbi OOMen sToro opraHusMa. 

__ Takum 06pa3om, B NepBoi cepHu OMBITOB ObIIO MOKasaHO, YTO B KeTKax 
V. desulfuricans nporekaer oxucruTembHOe (occbopusMpoBaHue 3a\ cueT 3Hep- 
THH aHadspoOHOrO OKHCIEHHA BOLOPOMAa KUCIOPOTOM cyIbHaTos. 

Tina MosyueHHA JaHHEIX, MOKaSbIBaIOWHX BO38MOIKHOCTb UCIOb3OBaHHA 
SHEPrHH OKHCJICHHA BOROpOa, CBASAHHOH B KIeTKaX OakTepuii MpH OKHCIH- 
TeJIbHOM (POCHopwUpOBaHUH B BAe OpraHMyeckux cocaTos, Aa ycBoeHHA 
CO, Obiia MpoBeweHa BTOPAA CepHa ONHITOB. ONEITH NPOBOLUIHCb TO cxeMe, 
ipekcTaBleHHo Ha puc. 2. 

Ileppaa basa ombira coorBeTcTBoBauia (base OKHcIMTeIbHOrO tbhocdopuaH- 
poBaHusA B OTCyTCTBHe COs, BO BPeMA KOTOPO! SHeEpNMa aHadpoOHOrO OKHCJe- 
HHA BOLOpONa CBASbIBAIaCb B OakTepHaJIbHbIX KJleTKaX B BHe XHMHUeCKOL 
SHEprHu Opranuyeckux docdatos. Ecu docopuble coequnenua, KOTOpHIe 
HakallIuBaloTcs B KeTKax OakTepHii B MNepBol dbase ombITa, yyacTByioT 
B X€MOCHHTese, HSMCHCHHA COMepxKaAHUA «MeYeHOro» docdatTa, nponcxogzsuHe 
BO BTOPOH (ase OMbITa, B OTCYTCTBHe BOZOPOMA, NOJKHI ObITh HeOMMHAKO- 
BbIMH B IIPHCyTCTBHU UB OTCyTCTBHe COs, a HMeHHO, B 9TOM CJy4ae B MIpHcyT- 
cTBHH CO, ocaT NoKeH BLIXOAUTb U3 KIETOK B Cpeyly BCMeACTBHe pacnana 
opraHvueckux docdaToB, OTMarolllMx CBOIO 3Hepruio Aia ycsoeHuia COs. 
PesysbTaTbI OJHOTO M3 THITHUHBIX OMBITOB, TIPHBeEMeHHbIe Ha rpadbuKe (pc. 2), 
MOKa3bIBaloT, YTO YrJIeKMCOTA eHCTBHTeJIbHO BLISbIBAeT Pe3Koe Metocdopu- 
JHpoBaHue OpraHuyeckoro *ochata, HakoMMeHHOrO B KeTKax OakTepHii BO 
BPeMA TepBON *asbl OMbITa, KOTOPoe ocTuraeT 30—50% or Bcero dochopa, 
CBA3aHHOrO KyIeTKaMH B Mpolecce OKHCIHTeIbHOPO PocdopuMpoBaHusa. 

SroT abekT NOKa3blBaeT, YTO CcaMbIli Mpowecc xemMocwHTesa y V. desulfu- 
ricans Moxer ObiTb pa3fleleH Ha Be (a3bl. CHavala wleT OKMCIeHHe BOsO- 
pola KHCIOpoxoM cybdaToB uU ocBOOOKLawllancnA SHeEPrHA CBASbIBAeTCA 
B OpraHuyeckux docdatax. Bo sropoh dase umer ycBoeHue CO, 3a cueT 
S9HeEPrHH, HAKOMJeCHHOM B OpraHHyecKuXx COeAMHeEHHAX Chocdopa. 

PesyJIbTaThl HallIMxX OMbITOB MOATBepKMalwT TaHHble Apyrux aBTopos (2, °) 
06 yuacTun docopHEIx COeHHeHHM B XCMOCHHTe3e B KadeCTBE MepeHOCYHKOB 
Heprun. 


Tloctynuao 
4 XJ 1953 


UHMTHPOBAHHAS JIATEPATYPA 


1B, A. Dureaprapat, Uses. AH CCCP, cep. O6non., Ne 2 182 (1945). 
BkeG. Vogler, W. W. Umbreit, J. Gen. ‘Phys., 27, 157 (1942). * M. MW. Be- 
asaespa, Jimcceptayua, M., 1950. 410. WM. Copoxkun, Tp. Macr. muxpo6uou. 
meAH CCCP, 2, 124 (1952). © 10. H. Copokun, JAH, 90, 897 (1953). 
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Jloknayn Akagqemun Hayr CCCP 
1954. Tom XCV, N 3 


IKOJIOTHA PACTEHHH 


B. B. NETPOB 


CTENEHb BJIMAHHA MbILUEBHI.HbIX FPbISYHOB 
HA JIECOBOSOBHOBHTEJIbHbIM NPOWECC NO NOJOrOM 
JYBPABbI 


(IIpedctaezexno akademukom B. H. Cykaueeoim 1 II 1954) 


. B saurepatype ye OTMeyasacb HeOCTaTOUHaA MB8yYeHHOCTh Borpoca 
|O BIIMAHHH MbIUIeCBHAHbIX PpbISyHOB Ha @CTECTBEHHbIM JI@COBOSOOHOBHTeJIbHBIIi 
| Mpomecc, MpowcxoAuMi Moy Movorom Jieca (4,°,*). Bowpumucrso ony6u- 
| KOBaHHBIX 10 3TOMY BONpocy paOoT OTHOCHTCA K pacTaCKHBaHHIO u YHHYTO- 
/2KeHHIO ypoxkaa cemaH (',”,°,7). Menpie JaHHbIx 0 MOBpexKeCHHMM HU yHHUTO- 
2KeHHH camoceBa (5,°) H NOUTH COBCeM HeT JlaHHbIX O06 YHHUTOXKeHHH BCXO- 
mop * (3). 
B HacTosulet cTaTbe aBTOp Ha (poHe OOUleH xapakTepHCTHKH JeCOBO306- 
HOBHTeJIbHOrO Mpowecca B OJHOM yuacTkKe seca MOMbITAICA MOKa3aTb CTeneHb 
| BIMAHHA Ha ITOT TpOuecc MbILIeCBHVHbIX TPbISyHOB IyTeM YHHUTOKeHuA AMH 
BCXOMLOB HM CaMOceBa \IPeBeCHbIX MOpoOs. 

Mectom weciemoBaHul Oblia OfHa 43 LyOpaB 1OxKHOU secocrenu — Teu- 
JJ@pMAHOBCKHH JIECHOM MaCCHB Ha twro-BocToKe BopovexcKol 061. Ha6stone- 
| HHA BeIMCb MOM NoOoromM HaropHor 160—200-neTrHei nyOpaBbI Ha TeMHOCepbIx 

CyrIMHKax, Ha OHOM M3 y4aCTKOB B TuMe Jleca AYOHAK CHbITeBHIN. 113 ApeBec- 
-HbIX MOpol, MOMHUMO yOa, 3eCb HMeIOTCA ACCHb, OCTPOJMCTHEIM HW TMOIeBOlt 
| KJICHBI, Juma, WIbM HM BAS. 
| 


B revenue BereTalluOHHOro nepHona 1953 r., Kora MpoMsBOLMINCb HaGuJIto- 
}e@HWA, UHCCHHOCTb MBIMIeCBHAHbIX TPbISyHOB B JIecy Oblla WCKJIIOUMTeJIbHO 
iBEIcoKoH. Yuer mo momorom 160—200-nerHeu myOpaBbl B KOHIle HIOHA — 
}HauaJle HIOIA Lay B pasJIMUHBIX TyHKTax oT 60 no 80% nonmamaHua 3BepbKOB 
Ha 125 sOByUIKO-CyTOK B KkaxKOM cJlyuae. Ha yaacrKe HaOJIOAeCHHH B JOBYIUI- 
KH nonasocb 86 3BeppkKoB (69% nonamaHua), “3 KOTOpbIxX 28 2%XeJITOPOpJbIXx 
|MBIlel HW 58 pbIKUX TOJIEBOK. 

| Uccienopanva OblIM MpHypoyeHbl K MpoOHOn rollanqu pasMepomM 
50 X50 m. Buytpu Hee paBHoMepHo mo TWIoMlaqH ObLIM saoxKeHbl 25 KOMM- 
JI€KTOB MOCTOAHHBIX YUeTHBIX MIoWaloK, mo 4 mioulagKku B 1 M? B kaxKOM 
KoMiuiekte (Bcero 100 naomanox). Ha yKasaHHbix mollafKax 7 pas B Teue- 
‘He BereTalMOHHOrO Tepvona (neppHIi pas 22—23 V, nocieqHun 18 IX) 
KAPTHPOBAJINCb BCXOJ[bI C WeJIbIO yueTa HX TIOABJCHMA H OTMMIpaHA, a Take 
ompeleeHia IpwuMH ruOeru. Kpome Toro, B HerocpexCTBeHHOM OJIMSOCTH OT 
MpoOHOH MIOMal LWIA nepHomMyecKUX HAOMIOLCHM Obi 3aMe¥CHbI KOJIDILI- 
Kamu C&MOCeEBHBIC IK3EMIVIAPbI ACEHA H OCTPOJIMCTHOPO KJIeHa Pa3sJIMYHOTO BO3- 
pacta (caMoceB 9THX ABYX Mopos HanOomee MHOrOUNCIeHeH). Bpamucb Tovib- 
KO TaKWe 9K3CMIVIAPbI, BOSPACT KOTOPEIX MO2XKHO OblJIO TOUHO yCTAaHOBUTb MO 


eee ae 
| * Ilon BCXOJaMH 3/eCbh HU able MOHHMAatoTCHA 9K3EMIVIAPbI TOMbKO MepBoro roa *KH3- 
HM, BOSHUKUIMe H3 CeMeHH; MO CaMOCeBOM — CeMeHHBIe SK3eEMIIAPbI CTapwe OMHOrO rofa 


HW BbICOTOH He Gomnee 40—50 cm. 
16 DAH, vr. 95. Ne 3 
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| BCCTHBIM TpwunHaM 33%. CileqoBaTedbHO, MOBpPexLCHHeC MbUUCBHHbIMU Tpbi- 
3YHaMM ABHIOCb OCHOBHOM MpHYMHOL THOeIH BCXONOB. 

Boubille BCero NOABHIOCb BCXOAOB OCTPOMCTHOrO KIeHa (73 700), 3aTeM 
jaceHsa (14 800) u anmpt (5700). Buiakuspaemocth B TeyeHHe BereTallMoHHoro 
\MepHola OKasalacb HanOoJbllell y BCXOMOB OCTpOMCTHOrO KeHa (45%), 
MeHbIlle y aceHsa (31%) u mMoweBoro KieHa (23%), emle MeHbIe y ZyG6a 
(14%) “ unpMospix (12%), Haumenbuiaa y umn (2%). Sto nompBepxzaet 
‘TMperxke MOyYeHHble WaHHble (°). 

_ Mobmuesyyupie rpbisyHbl YHHYTOKMWIH OObIe BCerO BCXOJOB OCTpOHCT- 
Horo KIeHa (17 800 9k3., 24% or meppoHayabHoro KOJIMUeCTBa), MCHbIUe Ace- 
fHa (4000 9x3., 27%) ia aunpt (1700 9x3., 30%). Tlopumgumomy, Menbule Bcero 
| YHHUTOXAAIOTCA BCXOAB WIbMOBBIX. Ja BCXOM0B AyOa, MOCKObKY HX OBINO 
/Kpaline MaJl0O, JaHHble MaJIO OCTOBepHBI. 

| MopmuesyHble PpbISyHbl He OTaBaId ABHOTO MpeAMOUTeHHA BCXOLaM 
}KAKOH-JIMOO MOpOAbl, YHHATORAA MpPpHMepHO B PaBHOU CTeneHH HaHOomee 
MHOTOUNCICHHbI€ BCXOJbI OCTpONHcTHOrO KJIeHa (24%), scena (27%) u 
unnbt (30%). B urore, B TeveHue BereTalHOHHOTO NepHoya B pesyJbTaTe ecTe- 
CTBCHHOPO OTMHpaHHaA BCXOROB H YHHYTORKeHHA HX MBIMMeEBAAHIMU PpbIsyHaMu 
KOJIHUECTBEHHbIe COOTHOMIEHHA BCXONOB OTICJIbHBIX MOPON CYLMLeCTBEHHO He H3- 
MeHWJIHCb (3a WCKJIIOUCHHEM BCXORMOB JIMMbI, KOTOPbI€ MOUTH MOJIHOCTbIO 
ucuesH). Bovipliie Bcero ObWIO BCXOMOB OCTPOJIHMCTHOPO KJIeHa HW ACeHA. OTH 
Be MOPO/bI KOJMYeCTBEHHO TIpeo6alaloT HB COCTaBe CamMoceBa (cM. Tau. 2), 
Tak KaK HX BCXObI He TOJIbKO MOMBJIAIOTCA B HaHOOJIbINeM YHCe, HO HH OOJIa- 
WaroT HaHOONCe BLICOKOM BbI2KHBAeCMOCTHIO. 


TaoOauna 2 


KouwmuecTBO CamMoceBa Ha NpOOHOK 
TAomaau no yuety 10 VIll 1953 r. 
(B mepecuete Ha | ra) 


= | 
2 2 E ES 
ae a fe) i) 
ic Gea ws) = x Ee 
= 2 Qe = = 2 2 
=f est Ma 5 ae 4 a 
3x3. | O | 8500 | 48900} 100] 41200 80 | 59500 
% Qe tA omlnocac | Ores eos Omi tes3 100,0 
Yuer IK3CMILWIAPOB CaMOCe€Ba OCTPOJIMCTHOTO KJICHa HW ACCHAH, 3AMCUCHHBIX 


AOJIDIUKAMU, WOKAaBaJl, ITO CAMOCeB STHX TOPO HMEeET 3HAUHTeJbHO OOJIbILYIO 
bUKHBaeMOCTb, YEM BCXOJbI (CM. Taw. 3). Y ACeHA BbIKMBaeMOCTb BCXOJOB 
daBHa 31%, camocegpa 2-ro u 3-ro TOMOB WH3HH, COOTBETCTBeEHHO, 73 u 76%. 
OCTPOJIHCTHOTO KJI€CHa BbIKHBAaeCMOCTb BCXOMOB 45%, camoceBa 2—5 ser — 
or 83 go 94% u Maso MeHaeTCa c BOspacTtoM. MbrlleBuaHbIMH rpbisyHaMu 
HHUTORAeCTCH OTHOCHTeCJIbHO MeHbIWe CaMoceBa (oT 5 no 17% oT nepBoHa- 
{aJIbHOrO KOJIMMeCTBa) TO CpaBHeHHto co BCXOamMu (24—27%). OnHako 3Ha- 
CHHe JLCATCJIbHOCTH MBIINeBYLHbIX TPbISyHOB KaK OCHOBHOM TpH4HHb! ruOen 
MOJIONDIX paCTeHHH JWJIa CaMoceBa elle Ooulee BeHKO, YeEM JIA BCXOOB. 
MplleBHHble PpbISyHbI ABJIAIOTCH MOUNH eCAMHCTBeEHHOM Tpw4nMHoll rudeulu 
‘aMOCeBa OCTPOJHCTHOrO KJIeHa (10 ABHO IIPpCyMCHbINeHHbIM JlaHHbIM, OT 
79 no 88% or Bcex MOrHOUIMx 3K3eMMIAPOB) MH OCHOBHOM MpuuHinoli rue 
samoceBa sceHaA (oT 50 Oo 63%). 

) Ecmm yuecrb, uTo Ha | ra uMeerca oKOI0 8500 camoceBa ACeHA H OKOJIO 
30000 camoceBa ocTpomMcTHOorO KieHa (Ta61. 2), H IpHHATb, YTO MbILIeB]- 
{ble PPbISVHbI 3a BereTallMOHHLI MepHow yHuUTORKaIoT B cpewHemM 15% camo- 
eBa, TO UMCO YHHYTORKeHHOFO HMH 3a 3TO BPeMA CaMoceBa Ha | ra COCTaBHT 
Wwia sceaa cBpie 1200, a aa octposmMcTHOrO KleHa — oKOJIO 7500 9k3. (a9 
sCXOOB COOTBeETCTBYIOULHe WMpbI Mourn B 3 pasa Ooubule). 
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Tare iui 1a oF 


BblIKHBAaCMOCTb H WPHIUHHS! rHOeuH BCXOQOB H CA4MOCEBA ACECHS 
H OCTPOAHCTHOTO KmeHa B TeyeHHeE BereTaWHOHHOTO Nepuod: 


Bcxo gpl Cal MUO S678 
2-ro roa 3-ro roma 4-ro roa 5-ro roma 
*KU3SHH MKU3SHH MKUSHH 2KH3HH 
9K3 % 
9kK3. | We 9K3. | % 9K3. % 3K3 % 
GA ceHb 
{ lepBoHadaJIbHOe 
IH COs cae tes {48/400} — | 99 |400 | — } 42 |400 | — Her aHHbIXx 
Ocrasocb K oceun | 46) 34] — | 72 | 73 | — | 32 | 76 | — 
[lOpuOOre. et) one 102} 691400 | 27 | 27 |100 | 40 |} 24 {100 
B ToM yuHcue: | 
OT TOBpexK WeHHA | 
MbIMUeBH THBIMU ! 
rppi3yHamMu. .| 40) 27} 39 | 17 | 17 | 63 | 5 | 12 | 50 
3acoxo 6e3 N0- 
Bpew enna. .| 28) 19} 28} 3) 3] 44) 4] 24 10 
110 H€H3BeCTHbIM | 
ipHunHam . .| 34) 23| 33 | 7 Th hey A A) AD) | 
KNeH OCTPOAUHCTHE UH | 
{lepBoHadadbHOe | 
NH GIO. ames ne 737/100 | — |416 {400 | — /1388 |100 | — |134 |400 | — /433 |100 i 
Octasoch K oceHH 1330) 45] — 1°97 | 84°) —= 444) 83) == 44485 | = 425) 194 
BG@ailoyiey 5 A A Be 407| 551400 | 19 | 16 }100 | 24 | 17 |100 | 20 | 45 |100 8 6 108 
B TOM 4HCJe: 
OT NOBpex eHHA 
MDIIIe@BH JHbIMH 
rpbi3syHamu . . |178} 24) 44 | 15 | 13 | 79 | 24 | 15 | 88 | 146) 12 | 80] 7] 5 | & 
3acoxlo 6e3 O- 
Bpexenui. . |127| 17) 34 4 LA os 1 TP ee lien KO Of ty 
MO HeH3BeCTHbIM 
mpHunnam . . {102} 144} 25|.3}] 2] 16] 2 1 2 Qakl@ 14; 118 


TakuM 0Opa30M, BJIHAHHE MbILMeCBHHBIX PpbISyHOB Ha JIeCOBOSOOHOBUTEi» 
HbIM MpOWecc NOM MOJIOPTOM WyOpaBbl BCIeLCTBHe YHHYTOKeHUA HMM BCXOLC 
OKa3aJIOCb JLOBOJIbHO SHAYHTEJIbHBIM. ITO BJIMAHHeE MeHbINe MpoABJAeTCA 
YHHUTOKEHHH CaMoOceBa. 


Vuctuty?r seca Tlocrynuso 
Akajemuu HayK CCCP 18 ] 1954 
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puneuko, Tp. Muct. 3002. AH YCCP, 6, 1954. 
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4okaago Akagemun Hayr CCCP 
1954. Tom XCV, N 3 


| PHSHOJIOTHA PACTEHHH 


JI. H. BEJLI 


O MEXAHH3ME JLEMCTBHSA YPJIEKHCJIOFO TAZA 
HA NOrJIOWMEHHE JIYYHCTOM SHEPFHH JIMCTbAMUH PACTEHHM 


(ITpedcrasaexo axademuxom A. JI. Kypcanosom 29 I 1954) 


B mpesqbylyitux Hallux coodmjenuax (', 2) 6pluiIo MoKa3aHo, 4ToO npH 
HCIOJIbSOBaHHM JOCTATOYHO YYBCTBUTebHOM allapaTypbl MO*KHO OOHapyXUTb 
3ABHCHMOCTb KOJIHYECTBA MpPOXOMAlero Yepes JMCT cBeTa OT Ha/MUnA yruie- 
KHCJIOrO ra3a B aTMOCdHepe sTHCTa. OTOT acbPekT OMMHAKOBO HaGwIOMAaeTCA Kak 
lipH KpaTKOBpeMeHHOM, TaK H IPH HeMpepbIBHOM OCBEIILeEHHH JIMCTa H He 3a- 
BHCHT OT HHTeCHCHBHOCTH OOJlyueHHa. Kpome Toro, IpH nomaBseHHu dborocHH- 
napaMv deHuIypeTaHa sPdext Takxe HaOsO,amca. Takum o6pa3om, 
CTaJIO ACHO, YTO 9TO ABJICHHe He CBA3AHO HeNOCPeACTBeEHHO ¢ (bOTOCHHTe30M. 

Hwxe MpHBOJATCA HOBbIe LaHHbie, KOTOPbIe, No HallleMy MHEHHIO, 103B0- 
JIM1OT OTBETHTb Ha BOMpOC O MeXaHH3Me BO3HHKHOBeHHA OG6cy2KaemMoro 
adpdexta. Metoy usmMepenua pH NoMouM PoToseKTpHyeckoro WHddepenun- 
aJIbHOrO (boTOMeTpa OTINCaH B (?). 

IIpexyje Bcero ObIIH MOCTABJIEHbI OMBbITLI C WeJIbIO BLIACHHTb, BbISBAHO JI 
| yMeHbIJeHve NOKasaHuli NMpHeMHUKa TO] JIHCTOM HCTHHHBIM MOTIOWLeHHeM cBe- 
‘Ta HIM TaKHM flepepacipemesennem 


ero, KOTOpOe aeT NOAOOHHIM we 9- i 


ext. JLaa sToro B CxeMy Obl BKJIIO- 
Y¥eH ellie OHH ONOJHATeIbHbIN oTo- 
geMeHT 3 (cM. pwc. 1) HM M38Mepssacb 
Ppa3HOCTb TOKOB B (boTOSIeMeHTax 1—2 
wu 2—3. Ecau Obl YMeHbIUeHHe KOJIMUe- 
cTBa CBeTa, Momagarollero B orose- 
“MeHT 2, ObIIO OOYCJIOBJIeHO pacces- 
HHe€M WaCTH BePTHKaJIbHO TIPOXOJALe- 
no cBeTa, TO CJleqoBaslO Obl OKULATD, 
YTO OJHOBPeMeCHHO YBeJIHUHTCA TOK B 
(oToOsIeMeHTe 3 10 OTHOLIeEHHIO K TO- 
Ky B 2. Ha caMom sesie 9TO He HaduJII0- 
aeTca WH Jake UMeeT MecTO OOpaTHOeE pyc. 1, Cxema pacnosoxeHuA POTOSeMeH- 
apneHue. Uto addekT He OOYCJIOBJICH  TOB MA BbIACHEHHA POM MpOCTpaHCTBeH- 
nepepacipemesleHHem cBeTa, CHIeELVYeT HOrO He Pe pac UPeac enn NpoxoWAMLer or 
TakXKe 3 OMBITOB C CeseHOBbIM (oTo- eee 

3JIEMEHTOM, B KOTOPbIX JIMCT ObIJI 04- 

TH BIVIOTHYIO IpHxKAaT K YYBCTBHTEIbHOI MOBEPXHOCTH (MOTOS IeMeHTa H, CJe- 
ROBATCJIbHO, BECb IPOXOMAMLMH CBeT, H€C3ABMCHMO OT ero HallpaBJIeHHA, perH- 
CTPHpoOBaJIcA MpHOopoM. 

DbdbexT He HaGMosaIcA B aJIbHOMHOCHHIX JINCTbAX TepaHA MIM pH oOuly- 
YeHHH 3@JICHbIX JIMCTbeB UH(pakpacHbIMH JyuaMH, He MOTIOWLaeMbIMH NHrMeH- 
Tamu sHcta *, ITH PakTbl YKaSbIBAIOT, YTO OOcywTaeMbI ScpseKT HaOmogaer- 
CA TOJIbKO IPH HaIMYHH MOTTOMLAaIOWLNX WeHTPoB B JIMCTE. 


3 


ee 
Y 


* B onpirax c HH@pakpacHeIMu syyaMH sucT OGWlyYaIcA CBeTOM, NpolledWinM yepes 
moTroscKHl dumetp RG-8, nponyckawmni myyu c A> 720 My. Henobs0BaHCh OKCHAHO- 
uesHeBble cdoroamementE! LIT-3. 
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| 
Moxuo 6510 ZLYMaTb, UTO YIIeCKHCAbIt ras OOpasyerT aOWJHOE Sarasin, | 
He C IMPMeHTAMH JIMICTa HW TakKUM OOpasoM M38MeHxeT HX CHEKTP eke 
Oguako MpoTuB 2TOrO TOBOPAT MpoBemeHHble HaMH U3MepeHUA NO 3aBHC 


CTH BEIHUMHEI S*Pp(PeKTa OT KOHWeHTPalMH yriekHCOPO Pasa. Vismepenma Tpo- 
BOAHIMCb IIpH cleLyrolleM T0- 


& 8b : pake cMeHbI cocTaBa rasa: | 
Ss 16/ : 1)..7,7% COs; 2) 0%, <GOa 
Eh i : (Bosiyx mpomyckaetes wepes 
Re” . puantp c NaOH); 3) pi COsz, 
Os as ° re p MenseTca OT OMbITa K 
Esk + + ONBbITY; 4) 0% COg; 

Seas ; on Maite pe ebe 
tay Bervunna aidexta mpH 
ee a p% OTHOCHIach K BeJIMUHHE, | 
R O44 > ae COOTBETCTBYIOWNeH KOHILCHTPa- | 
Lap uuu B 7,7% COs, mpuHumae- 
ae MOii TAKUM OOPa3OM 3a CMH | 
AaMey = EP ay Neary Tar gy TOS Shes eT aR Ee TTT: LY B KaxKOM OTeIbHOM OMBI- 
Konuenmpayua CO, te. AsMepenusa MpOBOsMIHCh ¢ 


deOTpe3aHHbIMM JINCTbAMHM KY- 
Puc. 2. Kpnpaa 3aBucCHMOCTH H3MeCHCHHS HHTCHCHB- KYPy3bl H repaHH. 
HOCTH MpOXxOAMLerO CBeTALOT KOHMEHTPAaIlMH yrvie- SKcnepHMeHTasIbHast Kpit- 
KUCMOrO * Pasa 
Bad 0Ka3aHa Ha pwc. 2. | 
Ona cooTBeTcTByeT  (op- | 


mye 3 =e rae , me J/; —WHTeHCHBHOCTh Mpoxomailero cBeTa Hi | 
Kooppuunenth a = 0,35 un 6b = 0,22 noqOupamuch WIA WyuWero COBMeILeHHA 
mare ONHCHIBAeT, 
KaK H3BeCTHO, H30TepMy copOunl (°), H 9TO yKasbIBaeT, ITO 8a B*pceKT OTBET- 
CTBEHCH MpakTHYeCKN Becb aylCOpOMpyeMbIli JIMCTOM 
yIvICKHCJIbIM Ta3, KOJIMYECTBO KOTOPOrTO B WeCATKH pas gy | |S 
MpeBhILWaeT UMCIO MOeKY J XOpomusia B IMcTe (*). be rae 

Ilockoulpky oddexT He cBA3aH c POTOCHHTe30M, 
BOSHHKaeT MBICJIb, UTO YIeKHCIBI ras He aBneTca 
CHEWMMUYHEIM Win scdexta. 3aMeHa OObIMHOTO BO3- 
lyXa UMCTHIM a30TOM HIM KUCIOpOOM He MpHBO- 
(ula K H3MeHeEHHIO TNOrolulenua uctTa. OqHako 0G60- 
valleHHe BOSTyxXa MapaMH YKCyCHOHM KHCIOTHI Ipu- 
BOLMIO K OObIUHOMyY OOpaTHMoMy 9aiPpidbeKTy u3MeHe- 
WHA MOPIOWeHHA JHcTa (cM. pwc. 3). Ente 6omee 
yeTKHH sexT na6somasca Mpu oOoralleHHu Bo3- 
iyXa TapaMu aMMuaka. B KaxKOM OMbiTe ABJIeHHe 
MIpeABapHTCIbHO IMpOBepxAOcb pH noMouM COs. 
Boule KOHIeHTPalHH yKCyCHOi KUCOTH O6yc10- 4g 
BIMBaIH HeOOpatTHMoe YBeEIHYCHHe MOPIOMLeHUA JI- 
cTa, a OOJIbINMe KOHMeHTpauuu aMMuaKka — HeoGpa- O20 40 Ome 
THMOe YMeCHbINeHHe NOTIOUeHHA. 

IIpopeqennble OMbITHI MOSBOMHIOT BLILBAHYTb CJIe- a SS REN SLE ee 

‘ HMA IpoOmycKkaHusA JMCTAa 

Ayrouree OO bACHCHHE M3yYYaeMOrO ABJICHHA. Kak W3- nol BJMAHHGM mapor 
BecTHO, MOM TeEWCTBHECM TeX WIM MHbIX BeLeCTB MO- YKCYCHOH KHCIOTHI 
*KeT MenATbcA PH, a caemoBaTebHO, M CTeNeHD MC- 
N€PCHOCTH MpOTOMIa3sMbI KIeTOK JucTa (°). M3menenve 2Ke crenenu pMcHepc- 
HOCTH MPOTOIIa3Mbl IPMBOMT K H3MCHeEHHIO paccenBalollell cmoco6uocru 
JIHCTA, a CCLOBATeIbHO, H K M3MCHEHMIO JVIMHbI ONTHYeCKOTO myTH sya 
cBeTa B Jncte, IIpu namuunn mormourawumx (OKpallleHHbIX) IeHTPOB n3Me- 
HCHHe JWIMMbI ONTHYCCKOLO MYTH BeveT 3a COGO! U3MeHeHue KOMMUeCTBA NO- 
rmoujenHoro cBera. IIpm yMenpurenmn crenenu mucnepcwocru IIpOTOM1a3M bi 
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KPHMBOL C SKCICPHMeHTaJIbHbIMH TOUKAaMH. Popmysia y = 


CH, COOH 


4enenur eanobaromempa 
S 
Sa 


9 


| YBeJIMYHBAeTCA MYTHOCTb CpebI H MOLIOWeHHe CBeTa BO3spacTaeT, yBemNye- 
Hue Ke CTelveHH AMCMePCHOCTH MIPHBOAHT K YMeHbINIeCHHIO MOPIOMLeHHA CBeTa., 
CylecTBeHHbIM JIA Ipediaraemoro OObACHeHUMA ABJIAeTCA TOT (bakT, UTO 
| TIIPH FLOCTATOUHO YMePeHHBEIX BOSMEHCTBUAX BOSHUKAIOULNe H3MeCHeCHMA B COCTOR- 
HH MpoTomasMbl OOpaTHMb. 
KucJIOTHI BbIZbIBaIOT KOaTyIAUMIO MpOTOMMAa3Mbl, T. €. YMeHbIIeHHe cTe- 
| MleHH ee WuCHepcHocTH. Takum oOpa3oM, HCXOMA U3 MpewiaraeMoro MexaHH3- 
Ma, MbI JOJDKHbI OKULATh YBeJIMYeHHA NOrollle- 


) 


HHA, YTO M HaOwiomaeTca Ha caMom geue. JIeii- Ss 
| cTBNe Ukesouen wBosrkoe. [Ipu Hu3sKkux KOHILCHTp a- s| fs} IS} 8S 
| IWHAX OHH BBIZIBAIOT OOpaTHMy!O KOaryJIAHIO Ss fs atx 
TIpOTOMasMbl, HO MO Mepe YBeJIMYeHHA KOHILeH- 5004 8 |S) RS/§/S 
'TpauwH HaYHHAaIOT MpeoOJlalaTb YHCTO KOJIMONL- 2S] 8] 8 


Hble€ SABJICHHA, MIPHBOAULMe K YBeIM4eHHIO CTere- 
HM JHCIepcHocTH. OToT (akT corviacyerca ¢ Ha- 
OOTaeMbIM HaMH YBeIHYeHHeM lTpospayHOcTH 
JMcTa M0 BJIMAHHeEM BO3yXa, COepxKalllero 
OoOJIbLIHe KOHUCHTpaluH aMMMaka. 

Ecim mpeqaraeMoe OObaCHeHHe NMpaBHJIbHO, 
TO CJleqyeT OXKMMATb, YTO UccIeRyeMbIi 3ddekT 
He CHeWMMHYeH JIA JWMCTa, A MOXKeT BOSHHKHYTb 
HB Apyrux cucTeMax, Comepxalllux OKpalleHHblii 
Oes0K. Ja MpOBepKH ZTOI BOSMOXHOCTH Ob MO- 
CTaBJICH CJICLYIOULWH MOeIbHbIN OMbIT *. O6pnru- 
| HBIM COCOOOM Ha WUdpepenunasbHOM (hoToMeTpe 
| M3MepAJIMCb H3Me€HECHHA MpPOMyCcKaHHA XKeJITKa Ky- 
pHHOrO Alia, HaJIMTOrO B Yallleuky C MpospayHbIM 
CTeKJIAHHBIM HOM. CBepxy 4YallleuKa Obla or- ~100 
KpbiTa MH TlolepeMeHHO OOAyBaNacb OObIYHbIM BO3- 
AYXOM WIM BO3qyYXOM, OOoralmeHHbIM f0 75% Puc. 4. Kpupan ugmenenus 
yrviekucbiM ra3soM. [Ilonyyaioulascd Mp 32TOM  lMponyckanusa am4yHOro xKesTKa 
KpHBad WoKa3aHa Ha puc. 4. Kak BuaHo, nMomy- UA BANAHHeM = yraeKucnoro 
yaeTes acbibektT, CcoBsepimenHo NOMOOHbIIi TOMY, KO- ee 
TOPHIH HaOsOLaeTcaA B IMCTe. ODpdPexr TakxKe Ha- 
OuOMasICA B UCKYCCTBEHHO OKPaIl@HHOM OeKe — 3e€HHe, OKPallieCHHOM XIO- 
podusaiom **. 

ABTop Bbipaxkaer 6maromapHocTs mpod. A. A. Huynnoposuyy 3a WeHHble 
3aMe4aHHA MPH BHINOMHEHHU ITOH PadorTHl. 


N 
S 


100 


AeseHnua eanbbaromempa 


S 


10 20 JOMUH. 


Vuctutyt @u3snouornu pactennit llocrynuao 
um. K. A. TumMupa3epa 29 1 1954 
AkajlemMunu HayK CCCP 


LIMTHPOBAHHAA JIMTEPATYPA 


he bewas AH, 83)2Ne-3, 477 (1952). * IH. Bewa, WAH, 92)1Ne-47 165 
(1953). * ix. Maxkx-Bau, Copouua ra3sop nu mnapop TBepibIMH TeJamu, 1934. 
4E, Pa6OunoBu4. Potocuntes, 1, 1951, crp. 460. ° 7. H. Hacounos, B. A. Aaex- 
caHuapos, Peaxunsa xuBOrO BelecTBa Ha BHeIUNMe BOsZelicTBua, M3”. AH CCCP, 1940. 


* Dror onbit mpegnoxen 1. TP. Oromestom. 
** Aprop o6a3am O. II. Ocunosol 3a mpekoctaBecHHe 9TOTO KOMINICKCa. 
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Joraagn Akagemun Hayx CCCP 
1954. Tom XCV, \ 3 


PHSHOJOrHA PACTEHHH 
B. O. KASAPAH u« H. E. 3AKAPAH 


Ob H3MEHEHHH THA SOTOMEPHOAHMYECKOM PEAKUWHUM 
Y ANDROSACE MAXIMA L. B 3ABHCHMOCTH OT BOJLHOrO 
PEXKUMA 


(ITpedcraeaexo akademuxom A. JI. Kypcanosoim 28 I 1954) 


Kak 3BeCTHO, MpovcxoxKMeHHe sceMepHoro OOpasa XKH3HH CpeAM OHO- 
Kos ABIACTCA PeSyJIbTaTOM MIPpHCMOcO6JIeHHA K YCJIOBHAM IYCTbIHH H 
MMOJIYMYCTbIHH, Te WeMUUMT BlaKHOCTH B JIETHHE MeCALbI WOcTuraeT cBoero 
)MakcuMyma. IIpucmocoOeHve STHX paCcTeHHH B TaKMX YCJIOBHAX UWIO He B 
‘HallpaBJIeHHH KCepOMUTH3allHH, KaK 9TO HMeJIO MeCTO y MHOPOJIeTHUX KCepo- 
|buros, a B HallpaBJIGHHH pesKoro COKpallleHHaA %KH3HeHHOTO UWNKIa ('%) c 
(coxpaHeHHeM Me30QHJIbHOH cTpyKTyppl (!, °, ©). Oro npuBeto K Tomy, 4TO 
y pana acbemepos NpOAOMKUTebHOCTS XKU3HU WocTuraer 3—4 Henemb. Takum 
‘06pa30M, COKpallleHHe MpOJOJUKHTeIbHOCTH XKU3HEHHOTO IMKIa 9scemepos 
‘ABJACTCA JIMIb Pe3YIbTATOM SBOJIOUMOHHOPO MpHcnoco6eHHA, NpMBOAALULM 
_K HOpMaJIbHOMY 3aBeplIeCHHIO OHTOTeHe3a JO HacTyIJIeHHA HeOMarolpusATHbIX 
‘ycIOBHH BORHOTO epuluTa. STO NMOsBOJIAeT NOHATD MIpPH4MHy pa3sM4dHOM 
\CKOPOCTH HaCTYIVJICHHA IBeTeHHA H MJIOMOHOMICHUA y OAMHMX HW Tex Ke aipemep- 
= pacTeHHii, KOTOpad MpOABJIAeTCA B HeCOMHAKOBBIX YCJIOBHAX BOHOTO 
“pexKuMa. 

BecuHoro HepeaKO BCTpeyaloTcA 9c:eMepHble pacTeHHA Ha pasHbIx (ca3zax 

OHTOreHeTHYeCKOrO pa3BHTHA: B TO BPe€MA KaK OHH HaxoATCA B (pase 
‘poseTKH, Apyrve MepelliH K OyTOHUSaHu, a TPeTbH HOCAT 3peulble CeMeHa. 
C nlepporo B3riafla KaxKeTCA, YTO MIPHYMHA TakOrO pa3/MYHOTO MoBewennsi 
‘pacTeHult 3aKJIOUaeTCA B HEOMHOBpeMCHHOM IIpopacTaHuMu UX CeMAH. OjHaKo 
‘TIpH cCHCcTeMaTH¥eCKOM HaOJIOJeCHHH BbIACHAeTCA, YTO Make B yCJOBHAX 
Ipy2KHOrO MpopacraHuA ceMAH B [aJIbHelilleM co3qaeTCA pa3sMUHe B CKOpO- 
‘CTH HACTYIWeHHA OTZeMbHbIX (bas OHTOeHeTHYeCKOrO pasBUTHA y pasHbIx 
‘pacrenuit. [Ip sToM BbIACHAeTCA, YTO PaCcTeHHA, NPOHspacTaioulue B Govee 
‘CYXHX IOUBCHHBIX YCJIOBHAX, Topa3O paHble Ma@pexoAAT K IBeTeHHIO, Yem 
-HaXOJAMMecaA B OONee BUaKHbIX YCJIOBHAX. 
Tilo nanupm A. B. Oranecau (*), B yCIOBAAX KYJIbTYPbI H OOMJIbHOrO BOLO- 
cHaOxKeHHA S*eMepHble 31aKoBble pacreHua Bromus tectorum, B. Danthoniae 
‘WU Mp. 3HauMTeJIbHO NpoAeBalwoT CBO OOWH 2KHSHEHHbIM UWHKJI, KOTOpBIN 
moxomut qo 4—5 mec., B TO BPCMA Kak B eCCTCCTBEHHbIX YCJOBHAX MyCTbIHH 
‘W MOJYMYCTbIHM OHH 3aBeplaloT CcBoH OHTOreHes 3a 1—1,5 Mec. OToT ak 
'y2Ke CBHeCTeIbCTBYeT O TOM, YTO MPOMOJVKUTEMbHOCTS MOMHOTO 2KUSHCHHOTO 
‘UMKJIa SceMepHoro pacTeHuA B NepBylo OYepesb OOYCMOBJeHA BOJHbIM PerKU- 
‘MOM, ABJIAIOUIMMCH OCHOBHbIM PakTOPOM 9BOJOMMOHHOMO Ux MpeoOpasona- 
‘una. B cBa3M C 9THM CTAHOBUTCA HeEMOHATHOM peakIlMA pacTeHHh Ha Moro- 
‘TepHomHyecKHi pexkUM, KOTOPHIH MocTelleHHO MSMeHACTCH B BereTallHOHHbIii 
mepuoy, roma. 

C wembio BbIACHeHHA 3aBHCHMOCTH CKOPOCTH MpoleccoB oHTOreHeTHYe- 
‘CKOrO pa3BUTHA OT BOAHOFO H coToMepwomMyecKOrO pexHMoB MpI B 195! r. 
MpOBeIH PAM ONbITOB C 9eMepHEIM pacrenuem Androsace maxima. 

B mepBoM ombire MbI Co3qasIM MIA PaCTeHHM, HaxOMAIMNXcH B 6OJIbUIMX 
PIMHAHBIX BagOHAaX, THddepeHUMpOBaHHbI BOMHHIN PeXKUM Kak B OTHOLCHHH 
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UACTOTHI HOJIMBa, TaK H B OTHOWeHHH KOJIMYeCcTBa MaBaemMon BoJbI. Tomi 
OMHUX pacTeHH MpOUSsBOAMICA OAMH pas B 8 4Yac. yrpa, Apyrux — B 8 4ac. 
ytpa u B 5 yac. Beyepa. Bo u36ex ane NOTepH BOLI BaSOHbI ObIIM MOMeLLe- 
HbI B 3-IMTPOBbIe 2KeCTAHbIe OAHKH, B KOTOPHIX COOMpaach M3O6bITOUHAA BOA, 
cTeKalomland uepe3 HWKHWe OTBepCcTHA. OTa yacTb BOE BHOBb aBaJlacb 
pacTeHHaM. | 

Bee pacreHus HaXOLWJIHCb B YCJIOBHAX eCTeCTBCHHOPO JHA, MpojoJKu- 
TCIbHOCTh KOTOPOrO B Mepvox ombita Spa oT 15 Wo 16,5 yac. Ja Kamgoro 
BapHaHTa OblJIO B3ATO TO 3 OoHMINX BasoHa C 5—6 pacrenuamu. IIpoBosu- 
Jucb Ha6JIOMeHuA 3a XOMOM HacTYMIeHuA OTCJbHbBIX (as pasBUTHA pacTe- 


Huu (cm. Ta6a. 1). 
TaoOanna 1 


XO pa3BUTUH XH WPpOROAKNTEABHOCTH MH3BHEHHOTO TUK 
pacteHuw A. maxima B YCAOBHAX CCTECCTBEHHOFO AAHHHOTO AHS 
B 3aBHNCHMOCTH OT BOXLHOLTO pexuMa 

: _ a ia aera || 
& ov BS | 
B 7 Ee : : A 5 = ate 
apuaHTbl NOANBA 5g = S 8 x 2x = gE | 
Be E e Be 2 z a= | 
° Ss f ri or E 
ER tQ af Ou Oo ie) ey) | 
As WeRE 
Yepes nenb 10 200 mn» 2. 2. ~~ «| 13 VI] 7 VEJ24 VI [14 VIE (40 VIN} «64 TX) 444 
ExenuesHo. 5~100~ 4). ence ee » |) 22 NV 147 VE) VI 27 VIE 2m VIET) AO ad 
- » 20 5, ... =. .| 12 V1 24 Vil20 VIT 9 Vint23 Vill 12 ce 
. pO, AS TS hea [PPE BOON TREE Mace renee raha 27 X | 168 
2 pasar B= wenb 10° 200M tee Vo) 2 VN 20 WITT 7X 8 X A XI] 477 


Jjanuple Ta61. 1 nNoKa3biBaloT, YTO B YCJIOBHAX eCTeCTBeHHOTO JWIMHHOre 
HA HanOolbuiee YycKOpeHHe HacTyMWIeHHA IBeTeHHA  HaOwsOaeTca pi 
MHHMMaJIbHOM IIOJIMBe paCcTeHHU, B TO BPeCMA KaK OOMIbHOe BOMOCHAO*KeHH 
MIPHBORMT K 3HaUHTeCJIbHOMY 3aMeJVICHHIO HacTyIJeHuA WBerenud. Tar 
HaupuMep, pacrenus, nowyuaBuine no 200 MJ BOABI Yepes WeHb, NepexowMy 
K IBeTeHHIO Yepes 42 THA, B TO BpeMHA Kak pacTeHHA, NOyaaBuine 2 pasa 
B eHub 10 200 M7 Bomb, WBeIH uepes 100 Hew nocme Bcxoma ceMsAH. 
IlapasebHO C STHM H3MeHAACh UW OOMLlad MPOMOJOKUTebHOCTH HHAMBULYy- 
AJIbHOM %XH3HH MOMOMBITHBIX pacTeHHH. Takum O6pa30M, B J[aHHOM OMIbITe XO 
HaCTYIWIeHHA IBeTeHHA PacTeHHH B OCHOBHOM ObIJI O6yCJIOBJeH He (oro: 
TlePHOAMYECKUM BOSeHCTBHeM, a BOJHbIM pexkKHMOM. JloKa3saTe/IbCTBOM 9TOrO 
ABNACTCA SHAYHTeCJIbHOe PaCXO*KTeHHe Me*KLy CPOKOM HaCTYIMJIeHHA ILBeTeHUA 
y pacTeHHi pa3JIM4HbIX BAaPHAHTOB B OMMHAKOBBIX YCOBHAX CoTonepnomnye- 
CKOrO BOSeHCTBHA, HO IDM pasHbIX pexKNMax BOJLOCHAO*KeHHA. 

B JpyroM onbitTe WWJIA MOJOMbITHBIX pacTeHu Obi] CO3aH TOT xe BORNE 
p@2KHM, KaK H B MepBOM, HO pacTeHHA HaXOAWJIMCh B YCJIOBHAX 8-"aCOBbIX 
KOPOTKOJHeBHbIX (oronepHofos. JlanHble O XOe UX PasBHTMA MpUBOATCA 
B Taw, 2. 

Kak BHAHO W3 WaHHbIx Ta6. 2, B yCJIOBHAX KOPOTKOrO AHA ycKOpeHHoe 
uBeTeHHe pacTeHHii HaOsMoMaerca Ip OOMIbHOM BOROCHaAOxKeHnH. Ec npu 
MHHHMAJIbHOM TOJIMBe I[BeTeHHe pacTeHHii Hacrymaer yepes 94 AHA, TO mpu 
MaKCHMaJIbHOM BOMOCHAOKeEHHM pacTeHHA TepeXOAT K IBeTeHMIO u“epes 
37 jue. Takoe Oobioe 3anasbiBaHhe B I[BeETCHHH B YyCJIOBHAX JaHHoro 
OlbITa MOXKHO OObACHUTD JIHIIb TEM, UTO PaCTeHUA C JerKOCTbIO H3MeHAIOT 
THN oronmepHosMyecKOh peakIHH B 3aBHCHMOCTH OT ycJIOBUH BOROCHaGxKe- 
Hua. CyleqoBaTesIbHO, pacTeHHA pH OOHJIbHOM BOMOCHAGxAeHUN MpoABIAIOT 
KOPOTKOAHEBHBIN THM, a B yCJIOBHAX BOHOrTO edbunuTra — WWIMHHORHeBHBTI 
THN toronmepHomuyeckon peakitun. 

J[eiicTBHTeIbHO, CYA 10 AaHHbIM enosoruyeckHx HabsOLeHHI, spemep- 
Hble PacTeHuA B YCOBHAX BaKHOrO MepHoa rosa MepexoAT K ILBeTeHHIO 
IPH HaM4MH KOPOTKOAHCBHEIX (oTonepHonoB. Tak HanpuMep, 10 Ha6uI0- 
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Aenmaim H. B. Mupsoepoit cemena pala acemepubix pacrenuii, B Tom wuc.1e 
4 A. maxima, npopacras B joxKWIMBYIO OCeHb, ycreBaloT mepeHTu K OyTOHU- 
(sal MO HacTyMJIeHHA 3HMbI WM SHMYIOT B 9TOH dbase. B onpirax xe 
(1950 r., mpu noceBe cemaH 3 X, Onn ycnean nepelitn K dbase OyTOHN3aILuH Jo 
Tiepsoro cHeronana (1 XI). 


Ta6uuna 2 
Kou pa3sBpurnua MU WPOROMKUTEALHOCTHB #WUSHEHHOFO UnkKua 
pacteuna A. maxima B YCAOBHAX KOPOTKOrO AHA B 3ABHCHMOCTH 
OT BORHOTO pexuma 
Bapwanrst noma 26 = = S a Bs oe 
Es B =| SSUESS ogee 
Uepe3 Weub 110 200 MJ 13 V i27 Vil to VITS 1X OX |29RXK 169 
ExkeqHeBHo LOOP ie. 42 V \44 VIIN24 VINA8IX |40X |26xX 167 
. Se AUPE t2) V9|129 Vale ZO Va | 20 eR fo eX 6X 147 
: » See OC) dar al ai PA WE Sy WAT IPP AVAL SS WB Ee) 2 WERE AGRE sHOy 
2 pa3a B eHub lo 200 ma. ifs) WE 2 WAL (ESP WGt || Ley WBET XO) WANE Ile WOU, io; 


Croco6HocTh STHX pacTeHHii H3MeHATH THM coTOMepHomMuecKOl peakuuU 
|B 3aBHCHMOCTH OT BOZHOrO pexKHMa ABJIACTCH OMHOU U3 APKUX IpHcnocobu- 
/TCJIBHBIX YEPT, MOSBOJIAIOWIeH MM ObICTPO 3aBePIINTb NOJIHbIM WUKJI OHTOreHe- 
‘THYCCKOTO Pa3BUTHA MO HaCTYMJIeHHA KPaHHHX yCJIOBHH BOMHOTO pexuMa. 
)Ecam Obl OHM He O6JlaqaM 3THM CBOLCTBOM, OHM He CMOrIM Obl MepelTu K 
IBeTeHHIO HM B YCJIOBHAX KpalHero BOAHOrO Ae*UUNTa MWyCcTBIHH UW MOJyMyctTpl- 
}HH OTMHPaJIH Obl, HE OCTABJIAA CEMeCHHOTO MOKOJICHHA. 

Psjom apropos (7%) 2aBHO yxKe MOKa3aHO, 4TO LIA HOPMaJIbHOrO pa3sBu- 
‘THA pxAa pacTeHuli HEOOXOAHMO HaJIMUHe He TOJIbKO KOPOTKOPO WIM JJIMHHOTO 
ioTonepuvosa, HO MH MocTemeHHOe H3MeHeHHe WJIMHbI WHA B 3aBHCHMOCTH OT 
ia3 pasputTua. B HallIHx Ke OMbITax U3MeHeHHe ChoTOMepMoOANYeCKON peak 
y A. maxima 6pluIo cBa3aHO He C (ba3aMH OHTOreHeTHYeCKOrO pasBUTHA WI 
BO3pacTOM pacTeHHH, a HIb C H3MeHeHHeM BOAHOrO pexkuma. 

PesioMupya NMOJIyYeHHble aHHble, MbIl IPHXOAMM K CJIeCLYIOULHM BbIBOJaM. 

1. Xoq OHTOreHeTHYeCKOrO pa3sBHTHUA HW B CBA3H C S9THM MPOMOMKUTeJIb- 
HOCTb 2KH3HeEHHOrO IMKJIa y sc:eMepHbIx pacrenul Androsace maxima pe3Ko 
H3MeCHACTCA B 34BHCHMOCTH OT BOAHOMO pexKHMA, ABJIAIOWeroca BMeCTe C TEM 
pellaiouluM aKkTOpoM, oOfpeeAIOULMM  CoTOMepMomNyecKy!O peakILHIo 
pacTeHui. 

2. IIpu mecbunute BlaxKHOCTH pacTeHHA MpOABJAIOT JVJIMHHOAHeEBHBIM THT 
doronepHomuyecKO peaKIHH, B YCJIOBHAX Ke OOMIbHOrO BOMOCHAOx*KeNUA, 
HaoOOpor, pacTeHHA MOKasbIBAlOT KOPOTKOAHeEBHHIN THM oTorepHomuyeckoli 
peakmnn. 

3. Usmenenue Tuma cboTonepuomuueckoH peakUHH B 3aBHCHMOCTH OT 
‘BOMHOTO pe2KUMa HyKHO paCCMaTpHBaTb Kak MpucmocoOeHHe pacTenuii, 
moe2Bossioulee ObICTPO 3aBeCPIIMTh WHK OHNTOreHeTHYeCKOrTO pa3sBUTHA 9 
HACTYMMCHUA MeTHerO MpOMOMMKUTebHOTO BOAHOTO We*puluTa. 


VinctutyT OoTannkn HocrynHso 
Akanemun nayk Apm.CCP 8 VI 1953 


LIMTHPOBAHHAS JIMNTEPATYPA 


1A. A.Tpoccretm, MMpo6a. 6or., 1 (1950). 2B. O. Kasapau, Cragquinoctb 
pasBUTHA HM CTapeHHA OAHONETHHX pacTeHHH, W311. AH Apo. CCP, Mb, Pee Mls. lst @- 
posun, Tp. Cpegu.-As. roc. ynus., cep. 8, Boranuka, 24°(1935). * A. by Orane- 
can, Mi3n. AH Apm.CCP, cep ects.,6 (1947). ° A. Il, Wlenuukos, A... VY od- 
ibe, Bot. oxypu., 19, 1 (1944). ° A. Tl. UlenHuukoOB, OKONorMA pacTeHnH, 1950. 
7 W. Garner, H. Allard, J. Agr. Res. (1923). ®K. Post, Proc. Am. Soc. Hort. 
ie. 32 (1934). ° R. Roberts, Kraus, N. Livingstone, J. Agr. Res., 54 


(1937). 
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Aoxnagn Akagemon Hayx CCCP 
1954. Tom XCV, N 3 


PHSHOJIOTHA PACTEHHH 


C. A. KPAEBOM u E, 3. OKHHHA 
O MOPO3OYCTOMYHBOCTH MOJIOUbIX JLYBKOB 


(1Tpedcraezexo akademuxom A. JI. Kypcanoeoim 13 1 1954) 


B sumy 1950/51 rr. B toxHOH uacrn CranuurpadcKo 061. Ha6momanace 
rH6esIb MOJIOMHIX oceBoB Zy6a (4, 5). Dro 3acraBulneT 3aHATECA CHelMasbHO 
H3y4YeHHEM MOPO3O0YCTOMYMBOCTH MOJIONbIX LyOKOB. 

IlockouJIbky usyyeHHe NpH4HH rHOeIM WyOKOB B 3MMHee BpeMsA MpegxcTaB- 


_AKeT WpOmecc JWJIMTeJIbHbIH, Mex Ty TEM Kak HeOOXOJUMO IIPHHATHE CPOUHbIX 


Mep 34alIlMTbI MOCeBOB AyOKOB B JIecomosocax, oceHbIo 1951 r. mpHuocb 
MOCTaBUTb CMelMaJIbHble OMbITbI 1O paspa6oTKe Mep 3alllHTbI AYOKOB OT 3HM- 
Hel rHu6euu. 

Suma 1950/1951 rr. 6bINa o4eHb cypoBax, MaslOCHexkHaA; aOcoJIOTHDI 
MHHHMyM ocTuras —35°. Suma 1951/52 rr. OblulIa MeHee cypoBoli, 6pIs0 
MHOrO CHera, BbIMNaBWIerO Ha He3aMeP3IyIo 3eMJIIO, TpOMep3aHve TOUBbI 
ObIIO H€3HAUHTCJIbHbIM; aOCOJIOTHBIA MHHUMyM ocTuram —25°. IIpu nocra- 
HOBKe OIIbITOB IO Ilepe3HMOBKe JYOKOB MbI HCXOAMIM M3 TpemnouomKeHHs, 
4uTO WYOKH Toru6aiwT BCeACTBHe JeHCTBMA Ha HHX HH3KHX TeMMepatyp, a 
MOTOMY MOUTH BCe BapHaHTbI OMbITa ObIJIM HalpaBJICHbl Ha 3allluTy yOKOs 
OT MOpO3a, a Tak2%Ke OT pe3KOro KOJIeOaHHa TemMepatyp (cM. Ta6a. 1). Onpit 
poBowusica Ha DZyOpaBe CapnuucKok seco3amiMTHOH craHuuu (JISC) nocepa 
1951 r. Ilocep mpousBeqeH Ha XOpOWO O6paOoTaHHOH CBeTOKallTaHOBO 
mouBpe THe3OBbIM cmoco6om (°). CemeHa (xkeJlyqn) nowyueHb 13 Kocronovib- 
cKoro jecxo3a (PoBenckaa o60. YCCP), BcxoxmkecTb eye Obiua 
68—70%, HaKJOHYBUINXCA *KeyAen Obit0 60%. 

M3 ra61. 1 BuguHo, uro B BapuaHntax onbita NeNe 13 nu 14 Obl HauMeHb- 
wuH 3uMHuH oTNagq AyOKos. IIlpu pzBycropoHHemM oO6BaJOBaHHH yOKOB 
WWlaHTaxKHbIM MJyroM OTHa AyOKoOB Opi 2,8%. XopommMu spexrT lo 3awnTe 
MYOKOB OT BbIMep3aHHA aeT paccTaHOBKa WMTOB, UpH KOTOpOH oTMay Ay6- 
KGB COCTaBJIAeT TOMbKO 2,5%. OueHb OOMbUIOH MpoleHT oTMaya 3a 3uMy 
ny6Kop (31,5%) HaOmioqacA B BapHaHTe, Te LYOKH OblH COBepIeHHO 
orovleHHble (CHer cmeTasica) — 6e3 cbusnyeckon sauluTEl. M3 taba. 1 BugHO, 
yTO HMeeTCA IPAMAaA CBASb MCKAY TOJMMHOIO CHE2%KHOPO MOKPOBa HM BbIMep- 
3aHHeM JLYOKOB: YeM TOJIULe COM CHera, MOKpbIBalolllero JLyOKU, TeM MeHbIIe 
otal LyOKOB. : ; 

B 3umy 1952/53 rr. ynadocb yCTaHOBHTb, 4YTO XOPOLeH 3allHTOH MOJIOAbIX 
WYOKOB OT BbIMep3aHHA ABJIAIOTCA KYJIMCbI JIOXa Y3KOJIMCTHOTO * UM BbICOKO- 
CTeGCJIBHbIX CeJIbCKOXO3AHCTBCHHBIX pacTeHHu (KyKypy3a, copro). Takum 
06pa30M, yasOCcb BbIABHTb JIyUUIHe CHOCOObI 3aLIUTbl AYOKOB OT BbIMep- 
3aHUuA. ; 

Jina BbIACHeHHA BONpoca O TOM, KakHe HMCHHO AYOKM 3HMOM BbIMep3aicr, 
CeAHIIbI BO BPeMA OCeHHerO HM BeCeHHero MepecyeTOB pa3z0uBasMCb Ha ONOJIO- 
raueckve rpyump (?) **. B ra6a. 2 (A) mpesqcraBjeHbl WaHHble TO OCeHHeMy 
W BeCeHHeMY TepecueTaM yOKOB 0 pasHbIM OnOMOrMYeCKHM Tpyliiam (Ba- 
puaHT 6e3 TOKPHITHA LYOKOB CHeroM). 


* Tp KOpHaOpHO-KyuUCHOM cMocoGe BbIPalluBanHaA Ay6a, paspadoTaHHOM Apwuiaub- 
3embMeHCKHM CTalHOHapoM. ; | 
** TIpu pa36upke Ha OMOmorMueckHe rpynlbi Kab TyOOK HyMepoBavicA H ONHICHIBAJICH 

IpW BCTYMIe€HHH B 3HMy. 
677 


V3 ra6a. 2 (A) suano, uro I rpynna AyOKoB mepesHMoBala XOPOLIO ~~ 
otnana mourn Het; II rpynma nepesHMOBaJla Tak*xKe XOpOIO, III rpynna 
Horu6la MOUTH Hallelo — ocTalocb TobKO 4 AyOKa; IV rpynila NepesHMo- 
BaJla YOBJeTBOpUTeIbHO — norH6.10 8 AyOKoB; V rpynna nord6.ia Nouri 
Hanewto. M3 npHBeeHHbIX JaHHbIX BUHO, YTO HMeIOTCA PPYyNMbl LyOKOB, 
KOTOpble 6€3 PUSHYECKOM SaLMTbI XOPOIWO SHMYIOT H He moru6aror, HW rpynipl 


ayOKoB, KOTOpble 6e3 (PUSHYECKOH 3allLMTbI MOUTH HallevTO moruOator. Tak 
norH6su: a) MOUTH BCe ZYOKH C He3aKOHYeHHbIM POCTOM H C HeOpasBUTOH | 


BepxymeyHot moukon (III rpymma); 6) mourn Bce AYOKH, MO3 HHO B30mMeTUIHe, 


ars 
Ta6auna ft Ha  IMOB@pXHOCTb IOUBbI 


a Take He IpoOuBluinecs | 


Jlanuble mo yueTy NepesuMOBKH MOJOABX (V rpymma) ; B) He3HaUH-— 


TMocesosB Ay6a B 3uMy 4951/52 rr. TeJIbHaAt YaCTb LYOKOB C T0- 
(Capnunckas JI3C, 6aaka (, Tera‘) Bpe2k LeHHOlt BepxylleqHoii 
MOUKOH, LaBllad NoOern us 


22 Segeilaane $_  OOKOBBIX NOUeK. | 
oe | 288) 3° oe Jly6kH cO BTOPKYUHbIM 
Bapuanrpi onpira os egs 53. Bs IIpHipocTroM ae! rpynma) wv. 
25 | #56) Foe) 322 AyOKU, 3aKOHUMBLIMe pocrT 
ee | mes] eee] &°* (6e3 BTOpHYHOrO Mpupocta) 
¢ xopouro ccbopMupoBaHHou 
Yepupiit nap (KouTpomb) | 12327 | 11455) 7,1] 13 BepXylWIeYHOH MOUKOH, Me- 
Bes cuera (cuer yqaaauca)| 12225 8382} 31,5 0 pesuMoBatu 6e3 (cbusnue- 
Kyucbl KYKYpy3bl 14653 | 11083) 4,9) 29 CKOli 3allUTbI XOpOLO (MH- 
IloxpbiTHe KaMbILUOM (TO.1- A 
nina SGM) 25.7 2 141905. [413050 5,1) 025 HHMaJIbHad  — TeMIlepaTypa 
HloxpbiTve KaMbIWOM (TO.I- —25'). Bu taOm,jo20 sib) 
luna 10 CM) Sigel a psp ate 12858 ae ay, fe Ze MpeAcTaBJleHbl TaHHble NO 
MEHL 00 Gu ) 07) 1305 | 10960] 3,1) 36 MePesHMoBKe OOBan0BanHEIx 
IlokpbirHe KaMbIMWOBbIMH MYrOM HYOKOB MO OKOsIO- 
eCHomWKaMN 2 f 6. 6 WOLTOTS T4080)" 07, 5.1 d2 PHYeCCKHM TpyniiaM. 
PaccTaHoBka ILUTOB ‘ Aes|) catenins M3 ta61. 2 (B) Buyqyo, 
P (100 mT /Ta) Sunes & 6 11925 11325 Se 24 UTO B 3TOM BapHauHtTe mouTH 
“(200 1ut/ra) va Ki _| 11342 | 10916} 3,5 | 36 BCe PpyNMbl LYOKOB XOpoulo 
Paccranopka WLHTOB TepesHMOBaJlH, OMA yy6- 
(S00.ume/ra) 8 e kh 1EST00 i226 alae? KOB Ob COBCeM He3sHaUH- 
JBYCTOpOHHee  OOBaIO- TeJIbHBIM. He6oubuno of- 
J } “Hsia || AICS) | Asya AQ ~ : 
operononiice® Ree ; i nan Haomonatca BIT rpyn- 
panne rtyrom [1-70 me y6KOB ¢C He3aKOHUeH- 
(MlaHTaxKHbIM) . . . .| 14547 | 11206) 2,8 48 HbIM PpOCTOM H Cc HeO- 
Noces B Ooposapt . . . | 10320 | 10317) 0,02) 35 pasBuToit BepXylleuHolt 
IlokpbirHe cHerom . . .| 10450 | 10243) 2,0] 70 


MOUKOH. 

OTH aHHble CBUeTeIb- 
CTBYIOT O TOM, 4TO (bu3HYeCKaA 3alluTa LYOKOB (MOKpbiTHe CHeroM) aer 
BOSMOXKHOCTb COXPaHHTb B TeYeHHe Mepe3sHMOBKM VM Te rpyMMbl HeLOpasBUTbix 
AYOKOB, KOTOpbIe OObIUHO MOrMOatoT 6e3 3alllMTbl. 

B qaubHeiiiem Obl NpeANPHHATH! UCCeELOBaHUA PMY 3MMHel ruGesn 
AYOKOB MeTOJOM u3y¥eHHA rlyOnubI NoKos (', 2, °). AnamH3 npoBoqusica B 
Kone espana 1952 r. B ra6. 3 npexcTaBsenbl WaHHble MO H3y4eHMIO ruly- 
OHHBI MOKOA HM MOposoycro#uMBOCTH yYOKOB Mo 6HOsorMYecKNM rpynnaM. 
M3 Ta6JI. 3 BUAHO, UTO AYOKU, 3aKOHUMBINMe pocT (6e3 BTOpHuHOrO npupocta) 
c Xopolmo cPopMupoBaHHOH BepxylueyHo noukon (I rpynma), u zyOKu co 
BTOPHYHBIM pupocrom (II rpynma) o61aqaior xopolo BbIpaxKeHHbIM MOKOeM 
H BCeKCTBHe STOPO BbICOKOM YCTOMYMBOCTHIO K MeliCTBHIO HHU3KHX Temiepa- 
typ. HyOku stTHx AByX Ppynn UMelOT 3OpPOBble CTBOVIbI, HOUKN M KOPHEByIO 
CHCTeMY. 

Jly6kuW C He3aKOHYeHHbIM POCTOM H C HeLopasBUTOH BepXylIeuHol MoOUKOi 
(III rpynna) HMetor TakxKe 3f0poBble CTBOJIbI MH KOpHeByio cucremy. Cocrost- 
He MOKOA y AYOKOB STON FPpynMbl BbIPAXKeCHO 3HAaYHTeIbHO cia6ee, ueM y 
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Wee wicca’ 2 
CpaBpHuTetbHble faHHble oOCeHHerO H BeceHHEroO 
AYOKOB 10 OnNOTOPHYeECKHUM rpyunamM 
(Lyopapa CapmuucKou JI3C, banka ,Tera*) 


TheNpre Gane HOLs 


A. YHclO AYOKOB 6e3 3allMTDI B. Uncno qy6KOR O6BatOBaHHDIX 


ocenb1o 1951 r.] BecHof 1952 r. || ocenpro 1951 r. BecHoH 1952 r. 
Buowlormyeckne rpynmbi 


> ° i 0, a / 
igges | % mT. % ur. % mT. or 


I. Hyokn co BropH4yHbIM mpu- 
POCTOMG ey Sore eS ee fe Sa P28) | GUA COEE) CA te AL AAS) | Ze) 11,67 
I]. HyOku, 3aKoHunBIINe pocT | 
(6€3 BTOPH4YHOrO NpHpocta) | 
c¢ xopomo ccopMupoBaHHori 
BepxyWewHow moukow. . .| 96 | 31,89) 95 | 45,89) 4131 | 31,35] 130 | 32,26 
Il]. JlyOku c HesakoH¥eHHbIM po- 
CTOM H HE LOpa3BUTOU Bepxy- 
Me tHOM NOsKOM 2 2 | 50) | 46,63 4 I Wale AS) OS 15,64 
\1V. TyOxu c¢ nospexzeHHou 
| BepXyMe4HOH MOYKOM, aB- 
wue MoOerh U3 OOKOBbIX 
OW CK gm aecteaerstes ce) ae. a AO MMIGR O7 4 i) oul Soy i aie Mlsy |) 6 13,89 
V. lyOku, n03qHO B30lMeqUHe, | 
a Take He MpoouBmineca 


Ha NOBEPXHOCTb MouBbl . .| 42 BOT 3 AS ee | SAS oe 13,38 
PVI. JiyOKm 3acoxmme .....| 34 44,29) 35 16, 89)|— 82 RLS DS 13,16 


Vite OL Te: Ore) 301 | 100 207 100 418 | 100 403 100 


Taoauna 3 


KapakTepuctuKa coctTosHua RY6OKOB NO rayOuHe MOKOA 
MOPOSOYCTOUYUHBOCTH B paspese GNOTOrHYeECKHX rpyuu (CapnnucKkaa 
JISC, Oanka ,Tera*. (B kaxKOM aHamM3e MpescTtaBleHO 4NCAO pacTeHuu B Mpeseax 
OMONOrHYeCKOM Tpynbl, KpoMe rpappr ,PeakuuA Ha kpaxMan*, rae WpekcTapsena 
MHTCHCHBHOCTb peaKIMM Ha KpaXMad B Oadsax) 


CoctosHue TKaHeH m 
O6oco6-| Bpema Hacrynu. Peaxrua | Peak us Moposo- 
jenue | KOmuayKoporo | | ¢ ocmue- | c map- | !1YO"Ha | yerosunpocth 
CrBomt Kopuu| mia3MbI TWAsMOnMs a é BOM K-TOH| saxom HOBO B Oaslax 
s B MMH. sy 
& a 
3 : = : 
Qa x ica) ~t © S oO 
Mies 2) |S 12). 2 le = 
= z\° B s\° a| = 5 5 6 Be ol4! 21314 
a eI Bean aeS) ss Aline J zZ 
§/8/S=) 2/8/82) =] s]s efe ES] 2] el allel lols 
ese] sees) sie) Ti 7) 2) heel ere el el el glers| aie 
milalze| Slalza|/e] 8/8 | of o| SIS fans} 6] 5] 5] Gj S|} Ss] ape] of o 
' 
I 46} — | — |46} — |—|] 5] 44] 9/13) 20) 41/3,5) — /38} 8)—}16/30)— 5/42|29|—|— MaZh 6b 
I] |= || Sata Al) S| Bil) 4 | ess 2) 7i—| 3] 6/—| 3) 6|—|—|—} 2] 3) 4 
es 2 Oe 20 Gace 2 eS | —— 12 48 —l15} 5|—/42] 5} 3)—] 8/10} 2)—|— 
TV |48) —|— |48} —|—} 9] 9]/—/12] 6|—|3,5| —|10) 8|—)11) 7/—|10 8|—|—| 8} 7} 3/— 
t © c j 
V (15) —| — }10}) — |J— — 1,2) 15 |—|—}15|—|— 45) —|—|—}_ 4) 14; —|—}— 
1 VI |—} —}] 14 j—}| — 41) — | — - 


my6xos I u II rpynn, uro cHwxaeT yCTOHYMBOCTb MX K JeHCTBHIO HU3KUX 
-remnepatyp. B sumbi c Ooslee HUSKHMH TeMMepaTypaMu AyOKM STO rpynml 
-MoryT mogmMepsHyTb. Kpome Toro, oTMeyeHO, YTO AYOKH ITOH rpymnb! c1aoo 
'“pasBHTbl HW B JleTHe-OCeHHHM Mepvom HaOMtoZaeTcH MOBpex enue KOHyca Ha- 
‘pacTaHHaA MoveK BCeMCTBMe erO NOACbIXAHHA. 

TlyOxn c nOBpexKHeHHOH BepxyWleyHOH NOYKO, AaBiiMe Nobern 43 60KO- 
BbIx mouek (IV rpynna), uMeloT 3f0poByio KopHeByio cuctemy. Ilosperkse- 
HHe BepXYIICUHOH MOUKH MpOWCXOAMT MeTOM MO BTOpHUHOrO MpupocTa Bee N- 
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CTBHe YCbIXaHHA KOHYCa HapacraHus. CocTosHve NoKos B 9TOH rpymme DyOKOE 
BbIPaxKeHO cla60, YCTOHYHBOCTh K JeHCTBHIO HH3KHX TeMIlepaTyp Tak2Ke 
NOHMKeHa HO CpaBHeHHio c I u II npynnamn. | 

Jly6Ku 103qHO B30lIeAWIMe, a TakK2%Ke He MpOOMBUIHeCA Ha NOBePXHOCTH 
nouBbl (V rpynma) mo COCTOAHMIO CTBOJOB MH KOpHeli Obi 3OpoBbI. OGoco- 
OuleHHe MpOTOMIAasMbI B KeTKAX He OOHAPyXMBAeTCA HH BH3yaJIbHO, HH MG 
Wa3MOIM3y, a BPCMA HaCTYIWIeHHA KOJINAaYKOBOrO Ia3MOJIM3a y JyOKOB 
aHHOH rpynubl paBHo HyvJio. PeakuuaA c OCMHeBOH KHCOTON H WapJlaxom 
OTCYTCTBYET, UTO CBUACTEIbCTBYCT 06 OTCYTCTBHM JMMOWMHONO CJIOA Ha MOBepX: 
HOCTH MIpOTOMMasMbl KJIeTOK, a Ce OBATeIbHO, H OO OTCYTCTBHM YCTOHYHBOCTH 
K HM3KHM TemlepatypaM. PeakiwHH, XapakTepH3ylOllive MOKOH, B ITOK rpynne 
LYOKOB OTpHUaTeIbHble. YCTOMYMBOCTh K HH3KHM TeMIepaTypaM y BCcex Ay6- 
KOB 9TOM Ppyllbl OMCHHBaeTCA OAHHM OaJWIOM, T. e. OUeHb CJlabOaad. TakHm 
o6pa3om, V rpynta B OOJIbIIHHCTBe CJly¥aeB He O/PeBeCHeBINMX, NO3sqHa 
B30IUeCLMMHX JYOKOB He RaeT OObEKTHBHBIX NOKasaTeJleH YCTOMYMBOCTH MpOTHB 
HH3KHX TeMiepaTyp HW LYOKM STOH rpyllbl BbIMepsalvT. 

MoxHo CuHTaTb YCTaHOBJICHHBIM, YTO MOJIOAbIe LYOKU co cla6o OpeBec- 
HeBIUMMM WJM TpaBAHHCTbIMH CTBOJIAMH HW CO Cla6o CPOpMHpOBaHHOH Bep- 
xymeuHon moukon (III u V rpynmpt) ocratrcaA MvIoxo MOAPOTOBJICHHbIMH K 
rlepe3HMoBKe (OTCYTCTBHe WIM ClaOad rtyOMHa MOKox) Hu Ges cbusHyecKon 
3aUlMTbI 3HMOH B Pa3JIMYHOM CTeMeHH BbIMep3alvT. | 

YcrTaHOBJeHO, YTO MHarHocTHKa PIyOHHbI NOKOA HM CTelMeHH MOPO3sOyCTOL-; 
YHBOCTH AYOKOB, MaHHaA Ha OCHOBaHHM aHaJIM3a KJICTOK CTBOJIOB H nOwes| 
cOBMada C OWCHKOH, MaHHOH BeCHOH Mpu yyeTe 4HCJIa Tepe3HMOBaBINMX ay6- 
KoB. MoxkHO peKOMeHAOBaTb HCMOJIb3OBaHHe MeTOa OlIpeseJleHHA CTeNeHH 
MOPOSOCTOHKOCTH J[peBeCHbIX TMopox, paspa6oranHoro I]. A. TeuKxenem ii 
E. 3. Okuunon (2) Qa WHarHOCTHKH MOPO30YCTOHYHMBOCTH AyOKOB. 

AnaJu3 MoKa3aJl, 4YTO RYOKH, paHO 3aKOHYMBUIMe BereTallHio, MOryT 
oceHH yHTH B rlyOokuH moKOH. Tax, qyOKu I rpynnbi, 6e3 BropH4uHoro MpH- 
pocta, u II rpynmbi, c paHHHM BTOPHUHBIM IIpHpocroM, c XOpollo ccopmMupo 
BaHHOH BepXyIeYHOH MOYKOH OOJlaqasIM BbICOKOM CTeMeHbIO MOPO30YCTOL 
YHBOCTH. 

Ha OcHOBaHHM MOJYYCHHBIX JAHHBIX TO JMarHOCTHKe MOPOSOYCTONYHBOCTH | 
AYOKOB pa3JIHUHbIX OMOJIOrMYeCKHX TpyMl BbITeKAeT TpaKTHYeCKHH BbIBOR 
O HeOOXOAUMOCTH paspaboTaTb Takylo anpoTexHuky AyOa, KoTOpan asia Obi 
BO3MO}KHOCTb: a) MOJyYaTb OJHOBPeMeHHble BCXOMbI WyOKoB, 6) OGecmeuNTE 
DaBHOMepHBIit pOcT H pa3sBUTHe AYOKOB MU B) MOOUTSCA MOMHOrO OpeBecHeHUs 
HOBbIX IIpHpOCTOB H C*POPMHPOBaHHA BepXyIWeYHbIX MOUeK MO HacTyMJIeHus 
3UMBI. 

Ha OcHOBaHHH H3JIOXCHHOPO B YCJIOBUAX IOTO-BOCTOKa MOXKHO PeKOMeHLO- 
BaTb CJIeyIOWMe CMOCOObI 3alHTbl MOJIOMSIX YOKOB OT BbIMep3aHHaA: 
a) moceB B OoposfbI; 6) OOBaOBaHve PAKOB THe3 WIM CrpoyeK UM JIYHOK 
nyOa WwaHTaxKHbIM WIM OObIYHbIM IWIyroM; B) HocakKa HM NoceB KyJINc jpe- 
BeCHO-KYCT@PHMKOBBIX MH BbICOKOCTeOCJIBHBIX CeJIbCKOXO3HHCTBEHHBIX pacre- 
HUH; Tr) paccTaHOBKa IHTOB; 1) MOKpbITHe WYOKOB cHerom. 


Iloctynuao 
Vuctutyt seca AkagzemMun nayK CCCP 44 1 1954 
VuctutyT dusnosoruu pactenuh um. K. A. Tumups3epa 
Axkayemuu Hayk CCCP 


IMTHPOBAHHAS JIMTEPATYPA 


_ * TI A. Tenkeab, 'Beern, AH “CCCP. Ne’ 8241928); Seif, SA ar eee 
E. 3. Oxuuna, M3yyenve rayOunbl noKoa y MOfOBbIX pacreHu uM yMarHocTHKa UX 
MoposoycToHunBoctu (Metouny. ykasanua), M34. AH CCCP, 1952. *E. 3. Oxnuna 
JIAH, 62, Ne 5 (1948). * MW. H. AntTunos-Kaparaes, Bb. MW. Ecbkun 4u op. Tp. 
KOMI, Hay4H. IKCMHeL. MO BOMpOcaM NOMesallMTHOrO JecopasBeqeHua, M34. AH CCCP, 
2, B. 0 (1953). ° MW. H. Autunosp-Kapataes, C. A. Kpaesoid, Moupopegenne, 
Ne7 (1952), ® T. TW. Jisrce nko, Uncrpykuna no nocesy nosesaMlUTHbIX AeCHbIX NOMOC 
rHE3KOBbIM CMOCOGOM Ha 1950 r., 1949. 
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Hornage Akagemun Hayx CCCP 
1954. Tom XCV, Ni 3 


PHSHOJIOTHA PACTEHHH 


A. A. MAKYJIbCKHM u E. B. TEMJIMWLKAA 


JIHHAMHKA YIPJIEBOJLOB H KHPA B KJIYBEHbDKAX 4Y@bI 
BO BPEMS BETETALLMH, XPAHEHUSA VW MPOPACTAHHS 


(ITpedcrasaexo akademukom A. JI. Kypcanoeeim 11 I 1954) 


Kak usBecTHo, uytba (Cyperus esculentus) npencrapmaer MHorouleTHee 
pacTeHve U3 CeMeHCTBa OCOKOBBIX, HMelolllee Ha KOPHeBHIax Mos3eMHOH 
“WacTH OBaJIbHble CBeTIOOypble KJIYOCHKU pasMepom OKoOJIO 2,5 cm. Kuty6eHbku 
STOO pacTeHHA, B OTMMUHe OT KJYOeCHDKOB MHOFHX Apyrux KyOHeHOCHBIX 
| pacTreHui, OO/laqaroT OHOBPeMeCHHO 3HAaYHTeIbHbIMHM KOJIMUeCCTBAMM TaKUX 
| IeHHbIX IMTaTeJIbHbIX BCIUIeCTB, KaK 2KHMP, TPOCTHHKOBbI caxap Hu Kpax- 
| Man ('*). B cBa3H c STHM M3y¥eHHe NpeBpallleHHi 3TUX BelLecTB MpescraB- 
AAeT U3BECTHBIM TeOopeTHueCKHH MHTepec. 

M3 mMTepaTypHbIX HCTOUHHKOB WaBHO H3BeCTHbI (akTbl B3AHMHOM CBA3H 
KpaxMaJla WM CaXapOSbl, yKa3bIBalollve Ha JlerKu Mepexo KpaxMaJla B Caxa- 
po3y MU OOpaTHbIl CHHTe3 U3 Hee KpaxMauia (°>). B. A. Py6un u E. B. Apuu- 
xXOBCKasn (°) IpHBORAT TaHHble, MOKAa3bIBalOllve, YTO CHHTe3 MOMMCaxXapHOB 
y BbICIIMX PpaCTeHH ABJIAeETCA MPOMe2XKYTOUHBIM 3BEHOM Ha IyTH K OOpasoBa- 
HuIO caxaposbl. A. JI. Kypcanop u O. JI. Ilapnvnopa (7) Ha _ ocHo- 
BaHHH OMbITOB C HHDUJIbTpallueli pasJIMGHbIX MOHOCaXapoB Hu ocdopHbIx 
a(PUpoOB COBMECTHO C pykKTO30H BbICKa3aJIM MbICJIb, YTO OMKAKWMMU Wper- 
INeCTBCHHHKaMH CaXapO3bl ABJIAIOTCA coequHeHuA c 1:4 a-rsmoKO3sHqHOK 
CBASbIO. (KpaXMaJI, J@KCTPHHbI, MaJIbTO3a), C KOTOPHIX (epMeHTaTHBHbIM 
| HyTeM OCYLIeCTBJINeTCH MepeHOC TVIIOKO3HbIX OCTaTKOB Ha @pyKTosy. Bovlee 
TOro,. BbICKa3aHHad B CBOe BpeMA PAROM UCcIeMOBaTeseh u Hamu (®, °) uaen 
O Caxapose KaK TpaHCHOpTHOH (opMe caxapoB Halla OKOHYATeJIbHOe NOL- 
TBepKeHHe B TabHelux uccmenopanuax. A. JI. Kypcanos u O. JI. Tas- 
jauHosa (1°, |!) mpuliiM kK BRIBOAY, UTO Caxapo3a MpHoOperaeT CMOCOOHOCTb 
| K JBMXKeHHIO B TIPOBOAAWHX TKaHAX UepelKOB BCJeACTBHe OOpasoBaHHA 
}KaKUX-TO 6IM3KUX K Hei cdoctopusmMpoBaHHbix nposzyKros. IIpu stom caxa- 
|po3a, lo ux Ipemmomo*wewHnto, cama No ceOe OCTaeTCA HeMOABHKHOU, HO 3aTO 
oqiepxuBaeT MOCTOAHHYIO HM HeIIpepbIBHY!O KOHI,eHTpallMio ABYMKYyUleroca 
)docopusupoBaHHoro KOMIIOHEeHTA. 

ComepxKaHue HacTosilei paOoTbl COCTaB/IAeT PesyIIbTaTbl Hallux MccJe- 
() MOBAHHH JMHAMUKU YrJIeBOROB U 2KUpa B KJIYO@HbKaX UybI BO BpeMsA Bere- 
|Tauuu, xpaHenua u mpopactaHusa. OOpasupi sydpi Opamucy B 4 cpoxa: 16 VII, 
(25 VIII, 23 IX u 15 X. B xaxnyto mpody Bxoguo or 30 mo 50 xKycros. 
pee cenue KIYOCHBKOB MPOBOAHIOCb B YCOBUAX XOJIOMHOTO CKaya (MUHH- 
‘MaJibHaad TemMuepatypa +1, +3°) u B Ja6opaTOpHbIxX yCIOBMAX IIpH KOMHAT- 
(Hof Temnepatype (18—20°), a mpopammBaHue — Bo B/lax%KHOM MecKe. Onpe- 
UeeHue yIwIeBOMOB B KilyOeHbKaX MpOU3SBOAMNOCh Mocae (bukcalluu mapom 
|M peqBapurTesbHoro OO6e3KUpPUBaHHA. . 
|. B. pesymprare, uccJleqoBaHuA, OpraHoB 4ydbl OKasanOcb, UTO. HanOoulee 
‘gaMeTHble. H3MCHCHHA MpOABJIAIOTCA. B. COMep2xKaHHU Caxaposbl HM KpaXxMava. 
Tax, B mMcTbaAX COMepxKAHHe STOO AMCaXaplila pesko BOspacTaJIO. K MOMCHTY 
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\|17 TAH, rt. 95, Ne 3 


MaKCHMaJIbHOrO pa3BHTHA Hag3eMHOH MaCCbI (25 2MITL} © 69179 mo n67/ 2p yaa 
3aTem K yOopKe (15 X) cHmKamocb qo 2,8%. HakomulieHue KpaxMaila B KJly- 
6eHbKax COOTBETCTBOBAIO H3MeHCHHIO COMepmKaHHA CaXapO3sbl B JIMCTHAX 
(Tra6m. 1). 


Ta6aunma 1 


Comepwkaune CaxapoB, KpaXMada H Kupa B KTYOeCHbKAX yy Mb BO 
BpeMA BereTauuH (Aa—B % Ha aOc.-cyX. BellecTBO, 6—B_ KJyOeCHbKax 
100 KycToB, B I) 


& Monocaxapa Caxapo3a CyMmMa Caxap. KpaxMas 2Kup 

8 

° 

q'3 a 6 a 6 a 6 a 6 a 6 

AR 1 | | | | 
AGS WAN) Bas) AG 0,14 4,1 S09 6,7 31,0 24,8 18,9 “Ny. i) 
25 Vill 1,36 | 18,8] 5,24] 72,3] 6,60] 94,4 |7 33,4 | 460,9| 26,6 | 367,0 
23 IX | 4,46 1) 35,9 | 8:76 | 1245.5.|40,22'| 25464.) 28, 5r1 704 Alice Os Gan oe 
(lay a.< 1,412 34,6 | 15,02 | 464,14 | 16,14 | 498,7 19,5 | 6(2,6 34,2 1056 ,8 


B To 2Ke BpeMA B KIyOeHbKax COsepxXAHNe TPOCTHHKOBOPO Caxapa CHJIbHO- 


BO3SPOCJIO H OTHOCHTCJIbBHO HU aOCOJIKOTHO. 


PesysIbTaTbl ONpeesJIeHHA PACTBOPHMBIX yrJIeBOLOB B JIMCTbAX, KOPHAX 


KIYOHAX Tybl NOSBOJIAIOT MpeAMoOMaraTb, YPO YMeHbUeHHe K KOHILY BereTa- 
IMM COMepKaHuA Caxaposbl B JIMCTbAX WH HaKOMMJIeHHe ee HM KpaXxMaJla B KJly- 
O6eHbKaX ABIAeCTCA CJICCTBHeEM TMepeABUXKeHHA JTOTO MucCaxapva WIM ero 
tboccbopHiMpoBaHHbIX MpOAYKTOB W3 JIMCTbeB B KJyOHH. ColepxkaHHe MOHO- 
CaxapOB B JMCTbAX UYPbI Tak%Ke YBeJIMYMBaOCb, IpH4YeM B KJIyOeCHbKaX OHH 
HaKOMJIAIOTCA B He3HAUMTeJIbHbIX KOJIM¥eCTBAX. Sa BPeMA BereTallHu B KJIy- 
6eHbKax BOSPOCIO coepxKaHHe wXwupa c 18,9 no 34,2%, noBuaquMomy, TakxKe 
3a C¥eT NOCTYNHBINeH H3 JIMCTbeB CaxapoO3bl. 


a0 Whi teayen 


Conmepwkanune CyYxoro BemecTBa, yrJeBOLOB HM KUPA MPH xpaHnenyH yt 
KIyYOCHbDKOB 4YbI (B % Ha abc.-cyx. BemlecTBO Hu B 1000 Kay6eHbKOB) 


3 S - = Caxapo3a Kpaxmawt Kup 

i= o i S foo] $$$ $$ 

j=} = = o) 

Co ae On 

a 3 i ig is, me B 1000 Kay6. B 1000 Kay6. B 1000 Kry6. 
S ge a Vu os 

& ‘ a Py s ° 9 ne 
S, ca oO 3 = & B% B% B% 4 
a “6 ‘Ou 510 eo) 

ea a? Bo KS, 0 = ° 

SI a5 vo > Oo r % Tr oS ie 9 

r=( Of | 83) 08 A. x 7% 


XpauHeuHwe Ha CKaaze 


24 X1| 496 { 58,4/ 288 | — {caegpi| 17,4] 49,2] 100 | 22,2/ 63,8] 100 | 32,6) 93,9) 100) 
23 I1 | 339 | 85,7| 290 | +0,7| , | 22,3] 64,9| 133 | 18,4] 52:3] 83,4] 34,3] 90.8] 98,¢ 
23 IV| 348 | 81,5| 284 | —0,7| , | 22,8] 64,9) 133 | 17,4] 49.4] 78,0] 34,2] 88.6] 9574 
26 V | 340 | 89,2] 277 | —3,2] , | 23,9] 66,4] 135 | 16,8] 46,5] 73,5] 31/0 86,0] 92.4 


Xpaneuue B Aa6opaTopu4u 


24 XI| 496 | 58,1{ 288 | — |caenpi{ 17,1] 49,2} 100 | 22,2] 63,8) 100 | 32,6) 93.91 4001 
23 If | 344 | 88,6] 278 | —2,8| , | 18,5] 51,3/105,4] 19,9] 55/2] 87,21 33-21 92'4] 99.) 
23 Vv 282 90,2) 254 }—12,5] | 18,6) 47,2] 96,7] 17,4] 43,3] 68,4] 33,8] 85,9 92° 
2 3 


256 |—11,7| , | 48,9] 48,5] 99,4] 15,9] 40,8] 63/9] 339] 86,6] 94°| 


H3yuenve KilyOeHbKoB 4ypbl, XpaHHBLIMXCa B YCJIOBMAX CKIaa u Ja6o- 
PaTOPHUM, MPOBOAMOCh Ha OTOOPaHHHIX OOpasifax B 4 cpoKa, HauuHad c 24 X 
mo 26 V (Ta6u. 2). Cnenyer ormetuTb, uTo yxe K KOHLy HOmOpa KTyOeHb 
SHAYMTeIbHO H3MeHHJIM CBOH XMMM4eCKH COCTaB MO CpaBHeHHIO c XuMuue- 
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CKHM COCTaBOM HX IIpH yOopKe: Bo Bce 4 cpoKa OHM CoOmep2xKaiIH TOKO Caxa— 
POSy HM kpaXMav, B TO BpeM#A KaK MpocTEle caxapa OOHapyxeHbI B BUTE 
 CJIE OB. 

Ilorepu cyxoro BellecTBa K.ly6eHbKOB, XPaHHBIIMXCH Ha CKIame B ycuJlo- 
BHAX CPaBHHTeCJIbHO HeBbICOKHX TemMnepatyp (+1, +3°), ObluiM He3sHauUTeb- 
Hbl — B Mpeselax OWMOKM OMbITa, B TO BpeMA Kak B MaOOpaTOPHbIX yeslo- 
BuAx (15—20°) stu norepu cocraBaain 11—12%. Usmenenue yrJIeBO OB. 
B OOOHX CJlyYadX XpaHeHHA MpoxozHO no-pasnHomy. HW B Tom um B ~pyrom: 
culyuae K 23 II wm kK MocmenyiouLHM CpoKaM xpaHeHus Ha6wlO_aerca peskoe. 
| CHM7KeHHe COJep2KaHHA KpaXMaJa. OWHAKO B YCJIOBMAX CKJafa Hapsay ¢ ero 
|YMeHbINeHHeM HaO/lOqaeTcA COOTBeTCTBYIOMee yBeJM¥eHHe comepxK anus 
Caxaposbl. Tak, a6comloTHoe KouIMYecTBO KpaxMasia B 1000 Kay6eHDKax K 
KOHILy XpaHeHHA yMeHbINHOCb Ha 17,3 Pr, B TO BPeMHA KaK KOMMYeCTBO TpocT- 
HMKOBOrO CaxXapa 3a 3TO BPeMH BO3pOcJO Ha 16,9 r. Dro roBopuT o TOM, uTO 
Mp XpaHeHHH Ha CKJlae B YCOBMAX CPpaBHHTeJIbHO MOHMAKEHHbIX TeMnepa- 
|fyp moTrepb yrviepoxoB He Opiio. B Aa6opaTopHbix 2xKe yCJIOBHAX MPH MOBBI- 
WeHHOH TeMNepaType OOpas0BaBlllaAcA B Mpowecce pacnama KpaxMauJa caxa- 
)/posa, NOBHAHMOMY, OblJla HCTpayenHa Ha AbIxanve. O6 9TOM cBHeTeMHCTByeT 
yMeHbUIeHHe K KOHILY ONbITa COepxKaHHA KpaxMaJla pu MOUTH HeH3MeHHOM 
cOMep2xKaHHH Caxapo3bl. 

Takum 06pa30M, 9TH aHHble CBUACTEIbCTBYIOT 0 TOM, ¥TO (bepMeHTAaTHB- 
(HBIM pacnay KpaxMavla B KJlyOeHbKax 4ydbl MpOXOAUT Yepes caxapo3y, KOTO- 
'[pad, MOBUAMMOMY, HM ABJIAeTCA rlaBHeHIMMM SHepromslacTHyecKuM MatTepnHa- 
‘IOM, PaCXOMyeMbIM TakxKe WH Ha AplxanHe. ToceqHee, kak OyATO, corva- 
\cyeTca C JIMTepaTypHbIMH aHHbIMH ('?), yKa3bIBaIOLIHMH Ha Caxaposy Kak 
BaKHeHMMH IbIXaTeJIbHbIM MaTepHadl y pacTeHuH M Ha TO, YTO KpHBaA JbI- 
XaHHA HAXOMHTCA B IPAMOM CBA3H C KPMBOH COMepxKaHuA 9TOrO AuUCaXxapuya. 
'B maHHOM cayyae 9TO HpesmooxwKeHHe UMeeT, NOBHAHMOMYy, OCTaTOUHOe 
lOCHOBaHHe, eCJIH IIpHHATb BO BHMMAaHHe, 4TO B KJyOeHbKax OTCYTCTBYIOT 
!;MOHOCaxapa. 


Ta6Onauua 3 


| TomepwKauunecyxoro BemecTBa, yrMeBOXOBH KuUpa B NpopactTaw- 
Wux KAyYOeHbKAaAX 4yMbp (B % Ha aOc.-cyx. BelecTBO H B 1000 K1y6eHbKOB) 


Kup wu aApyrue 


. [ae a 
a = Ss 4 3 Pa Caxaposa K paxmast acbupopacTRo- 
| elie a S 7 ie se S puMble BemecTBa 
a ie >| = . °o os 
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| Tlpopamueanue uydpl mponsBomzusoch C WesbIO MaJlbHeWlero H3yueHHA 
‘JipespauleHuit »upa uM yraepomos. Kak BAKO 3 JaHHbIx TaOJ. 3, Npopacta- 
‘He KIyYOCHbKOB COMpOBOKMaeTCH YMeHbIeHHeM CyXOro BellleCTBa He TOJIbKO 
jlo npwunne ux HaOyxaHus, HO HM BCJIeCTBMe TOTO, YTO OHO PacxOMOBaJOCh 
‘ia pocrToBble MpOmeccbl, YTO BUMHO U3 aOCOJIOTHBIX aHHbIX yMeHbULeHHA 
ryxoro Beca 1000 Kiy6eHbKoB MOCJe MX popacraHua. IlapasmetbHo c STAM 
}HbHO yMeHbINMacb OOmlaa CyMMa yrJleBOLOB (caxapa + KpaxMavI) — Ha 
146% wu na 58,7%. XapakTepHo, uTo Tip Mpopactanuu KJLy6CHbKOB ee 
4b TepBylo ovepeab pacxosyeTca Caxaposa: kK 21 V ee comepxaHHe pe3k 

yMeHbIUMIOCb —c 23,1 no 9,5%. Ilpu sTOM OAHOBpeMeHHO BOspocsIO Ccosep- 
\xanve Kpaxmasa c 18,8 no 24,6% “ xupa c 30,2 go 37,3%. Bea ean 
ypopacTaHWu MOT HMeTb MeCTO CHHTeS KpaxMaJla WIM AKUpa B i e a 
1 


— 


€CJIH IIPHHATb BO BHHMaHHe Mpouciequwee 3a 9TO BPCEMA YMeHbINeHHe Npo- 
teHTa cyxoro BellecTBa. YBeJIHYeHHe NPOMeHTHOPO COMepKAaHHA ITHX BeLLeCTB 
ABJIACTCA CJICCTBHEM MepecueTa HX KOJIMYeCTB Ha YMeHbINeHHbIH CyxOH Bec 
KJLYOCHbKOB. 

Ko spemMenv 6osbuloro pasBHTHA HaysemMHoH Maccpl uy (20 VI) Ha 
Mpopacranuve KsIyYOCHbKOB pacxOZyeTCA He TOJIbKO Caxapo3a, HO B 3HaUHTeJIb- 
HOH cTreleHH M KpaXxMaJI, KOTOPbIH, NOABeprascb pacilelIeHHO, IpeBpalilaer- 
cA B Caxapo3y H MoTpeGJIAeTCA pacTyYWIMMH YaCTAMH pacTeHHH. Tak, cosep- 
2KaHvWe KpaXxMaJla yMeHbuUIMOCh C 24,6 no 86%, a colepmKanne caxaposbl 
yBeluunoch c 9,5 Zo 19,5%. 3a sTo Xe BpeMA Ha OOpasoBaHHe Ha3eMHOH 
MaCCbI ObIIO U3pacxOOBaHO TakxKe OKOJIO 30% xuHpa. 

TakuM o6pa30M, MpopacTaHve KJyOeHbKOB Yy@bI COMpOBORKMaeTcxA 3HayUH- 
TCJIbHbIM YMeHbINeHHeM CYXOrO BellleCTBa 3a CYeT pacXOAOBaHHA Ha poOcTo- 
BbI€e H SHepreTuyeckHe MpOMecchl CaxapoO3bl, KpaxMaJia Hu 2»XHpa. IIpu stom 
B MlepByO O¥epefb NoTpeOmeTCA Caxapo3sa, a 3aTeM ye KpaXMaJ MW XKuUp. 


Botanuuyecknh cag Axagemun Hayk YCCP Hlocrynuao 
Kuen o VI 1953 


LIMTHPOBAHHASA JIMTEPATYPA 


-1B. Pymauues, Bosbmaa Cos. Snyuka., 61, Uypa. 2 ®. B. epeBUTuH-. 
HOB, XMMHA HW TOBApOBeeHHe CBEXKHX NMOLOB MH OBOMeH, 2, 1949. °® H. Miiller- 
Thurgau, Landw. Jahrb.,. 41,751 (4882). 4E. F. Hopkins, Bot. Gaz., 73, 344] 
(4924). ®* L.~L. Kertesz, Plant Physiol., 3, 399 (1930). © 6B. A. Pyo6nnm 
E. B. Apmuuxosckaa, JAH, 60, Ne 5 (1948). 7 A. JI. Kypcanos, O. JI. Ilas-} 
a4HHOBa, Buoxumnus, 15, B. 1, 52 (1950), ®& H. A. Makcumos, Kparkuit xype ou- 
suonormm pactenu, 1948. °® A. A. Mukyabckut, JAH, 82, Ne 5 (1952). 
0 A. JI. Kypcanos, O. Jl. Tlaspauuosa, Buoxumua, 17, B. 4, 446 (1952). 
1 A. JI. Kypcanos, Bor. #ypu., 37, 5, 585 (1952). %C. 7. JIbpos, Ocnosnpe 
HallpaBJIeHHA B HCTOPHYCCKOM Pa3BUTHM YYeHUA O AbixaHHu pactTeHuh, 1950. 


684 


Wornsage Axagemun Hayr CCCP 
1954. Tom XCV, Ne 3 


300J1OFHA 


MW. TY. WLYMAKOB xu JI. H. XAPYEHKO 


O THNEPTPO®HH NOJIOBOM DKEJIE3bI Y CAMILOB THBPHILOB 
PHITYCA 


(ITpedcraeaexo akademuxom E. H. Ilaeaoecxum 21 I 1954) 


B Hekoropbix o3epax Ypasia, Kak HanpuMep Yeuubabl, TapatTyit u ocoGeH- 
Ho Ulapram, 3a mocmeqHMe rosbl OCeHbIO, B MepHOm Hepecta CHNMOBHIX pbI6, 
CTaH MomakaTbCA BHeIIHe HCHOPMAJIbHO yBeJIM4eHHbIe punycbl. Bexpprrne 
TaKHX PHMYCOB NMOKa3aJIO, YTO BCe OHH ABJIAJIMCb CAMILAMH HW COMepKaJIU B TOI 
WJIM WHOM CTelleHH yBeJIMYeHHY!IO MOJIOBy1o 2%Kesle3sy. Punycpl c yBeMyeHHo 
NOMOBOH *KelesoH OKa3saJIucb THOpusaMu puMyca c CHroM. 

OcHoBHbIe cOopbl THOpuoB pulyca, HMeBLIMX runepTpodupoBanHyro Mo- 
JIOBy!O %Kelesy, HAMH ObWIM MpovsBezeHp! Ha 03. Wapram. AkkmumMaTu3upo- 
BaHHbIM B Osepax Ypasia pulyc pacTeT BaBoe GpictTpee ('), wem y ceOa Ha 
pomuuHe B JlamoxcKOM O3epe, H BMeCTe C TeM Ha FO, paHbille, HMEHHO yxKe 
B Bospacte I+, MocTuraer nNoJoBo3peJiocTH. B asbHeliiem Ke OOHAapyxKu- 
JOCb, UTO THOPHALI pulyca, NOJyYeHHble B pesyJIbTaTe CKPeLIMBaHHA pulyca 
C€ CHPOM, MpHoOpesu HOBbIe WeHHble KayecTBa — GOOJIbIy1IO, YEM Y THMMUHbIX 
puHnycos, BCeARHOCTb HM Oovlee ObICTPbIM poOcT, B CBA3H C YeM pumyc 
B o3epax Ypausla cTaJl pacTu euse ObicTpee. 

[u6punqusauua pumyca Ha Ypase Hauanacb c 1946 r., korza B o3. LWap- 
Tall OblIM 3aBe3eHbI c ApakyJIbcKoro pHlOoBOAHOrO 3aBOa H BIepBble BbICa- 
2%KeHbI WPOMHKyOMpOBaHHOK UMKpOH 6 MVJIH. pHIycoB, B YMCIe KOTOpBIX (?) 
Obito 1—2% ru6punop punyca. Haunnaa c 1948 r., B o3. Wlapram craau 
TIPOH3BOMTbCH CHCTeMaTHYeCKHe NOMCaaKM pHlyca, TakxKe MpOoMHKyOupoBaH- 
HOH HKpo, CoOOupaemMow Kak OT punycos Ha os. Hlapram, Tak u Ha 03. TaBa- 
Ty. B ance mogqcaxkMBaemoro pHilyca ObIJIM KaK TUIMYHbIe PHIyCbl, Tak U 
pulycb! ru6pusel Takux coueTaHul, Kak pullyc & cur uw cur X punyc. 

B uacTosulee BpeMa ru6pugpt punyca B os. IWlapram cocraBasior 
55—60% mo OTHOLIeCHHIO K THMMYHOMY pHMycy, IpHyemM rHOpHAbI, OYeBHHO, 
MIpekcTaBJAIOT Takve CKpellMBalollveca Mery CoOoIo Mapbl, Kak: Cur X 
< punyc, punyc X cur u rHOpun X THOPUL B pa3sIMUHbIX COUeTAHHAX. 

Hapsamy c yKa3aHHbIMH BbIllle MOJOKUTeIbHBIMH KayeCTBAaMU rHOpuel 
punyca o3. [lapram o6napyKuiM pay aHOMaJHH, CHMKAIOULMX NO M3BeCTHOH 
CTeIeHH HX pbIOOBOMHY!O WeHHocTb. K uucy TakHx aHOMAJINM B MepBylo o4e- 
pewb cilemyeT OTHECTH THMepTpodmio nosoOBOK *Kevesbl y camuoB. Ilepspie 
pe3yJbTAaTbI H3y4eHHA yKa3aHHOH aHOMaJMM THOpHAOB pulyca u MpescraB- 
JIAIOT COMepxKanue HacTOMMeH CTaTbH *. 

BuemHul BU runepTpodun MoOJOBOK *Kele3bl Y CAMILOB THOPUOB punlyca 
mpHBpowurcsn Ha puc. 1, rye HaMH JaHbl 3 pa3HOBHAHOCTH 3TOM aHOMaJIHH, 
KOTOPbIMU, OHAKO, [aJIeKO He HCYePIIbIBAeTCA BHelHee pasHooopasne ee. 

O6pbluHO WONOBaA x%esle3a y AHOMAJIDHbIX CAMILOB CHJIbHO yBesIM4eHa NO 
CpaBHeHHIO C HOPMaJIbHOH xees0 CaMIOB pullyca TOPO 2%Ke Bospacta. Mmeu- 
HO, K MOMeHTY HepecTa OHa YyBeJMYHBaeTCA NPOTHB HOPMAJIbHON xKeTe3bI 


* Vsyuenne BHelHeH Moposormn aHoMasuu 6bino mpousBeqeno VM. I. Ulynaxosym, 
a ee rucromoruyueckoe u3yyenue — JI. H. Xapuenko, 
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rHOpuza punyca AByxJerKa B 8—50 pas m0 o6bemy H B 3—20 pas M0 Becy, 
Telaich IpH 9TOM AYeHCTOM MO CBOeMy CTPOCHHIO, HO B O6UIeM yIWIOTHEHHOW 
U TBepoH Haolynb. BecbMa HepeAKO runepTpopupoBannasr NOJOBAaA *eTesa 
y CaMIOB THOPpUAOB PHTyca NpeMCTABJAAeTCA CIVJIOMWHOK, COCTOAULEH Kak Obl 
H3 OMHOFO KyCKa, 3alOJIHAIOWero COOOM BCIO MOIOCTh Tala PHIyCa. OHako | 
Hapsaly Cc 9TUM MOJOBad %*KeJlesa y AHOMAJIbHBIX rHOpHoB pulyca MOxXeT | 
COCTOAT U3 JBYX, TpeX, WeTbIpex HW Bare Gowee uacreli. M3 sToro culemyeT, 
YTO pasBUTHe rulepTpomuu 10-— 
JOBOH %KeJIe3bl MORKeT pOHC-— 
XOJHTb HE TOIbKO H3 POJIOB- 
Horo ee yuacTKa Kak OCHOB- 
HOrO WeHTpa HapacTaHHA 2*Ke- 
JI€3bI IPH HOPMaJIbHOM ee pas- 
BUTHH, a B pasJIMYHbIX MeCTaXx 
110 XOLY CJe€OBaHuA TpoToKa 
XKee3bI HW axe W3 XBOCTOBO- | 
ro ee oTgeta. Cuneprpopun y 
ru6OpuwoB pHiyca moyBepra- 
joTca O6e€ %Kelesbl OMHOBPe-— 
MeHHO, OHaKO Han6oulee CHJIb- 
HO pa3BHBaeTCA JIMUIb OHA 
43 HUX, MNOMAaBJIAA COOOH pa3- 
BHUTHe Zpyroli, BBY wero Mo- 
JlyuaeTca BieyvaTleHHe, YTO y_ 
AHOMAJIbHbIX PHOPHAOB puyca 
MOJIOBad %XKeslesa Kak Obi 
yTpauHBaeT MapHOcrp. 

Pa3BuTHe rumepTpodun Mo- 
MOBOH 2Kee3sbl BHAYAe MaJC 
3aMeTHO H iporeKaeT Oovlee 
Puc. 1. Buemnuk Buy runeprpodupoBpannblx TMOJ0- See ede  e  ee 

BbIX 2KeIe3 y CaMIOB rMOpugza puttyca IMUlb B AaJIbHeMULeM, IpHMep- 

Ho 3a I1—1'/> Mec. yo HacTyn- 

JICHHA HepecTa, 9TO pasBATHe HaWHHaeT MpOXOAHTd HAaCTOJIbKO GOypHO, TO 

2*Keslesa K HauaJly HepecTa MoslydaeT HEHMOBePHO OOIbIWHe pasMepbl H CTa- 

HOBHTCH ypowIHMBoH. Takoe OypHoe pasBuTHe THMepTpoun rx*ewe3sbl WpHypo- 

yeHO HMe€HHO KO BpeMeHM HepecTa, KOTOPHIi y puyca MpOHCXOMUT OCeHbIO. | 

Ha 9To ykKasbilBaeT TOT (akT, TO THOPHAOB punyca c runepTpodupoBaHHo 

HOOBOH XKeTe3Ol B 3aBePpLICEHHOM BU le HH OCeHbIO, Yepes 2—3 Hee Nocse 

HepecTa, HH B JIeTHee BPCMA MbI HH pa3sy He BCTpevaJIM, HECMOTPs Ha HeMpe- | 
KpallaeMbIii MIPOMBICJIOBLIM JIOB pHnyca B O3epe. 

B OCHOBHBIX PHITyCOBbIX O8epax YpavJla, Kak HanpHMep B TaBaTye 
YBHJIbAbI, FRE BOCIPOH3BOACTBO pHMyca UeT eCTeCTBEHHbIM IlyTeM, pumyc 
He O6pa3yer momecenH (ru6puqoB) c CHrOM M OCTaeTCA THMMYHOK opMon, 
HeCMOTpA Ha 20-seTHee COBMeCCTHOe HaXO*KTeuHe B STHX OB8ePaxX pUllyca H 
cura, UCUHCJIACMBIX JlCCATKAMH HM COTHAMH THICAY B3POCJIbIX OCOGeH. Oue- 
BUHO, BBAAY 9THX OOCTOATEIbCTB MOJyYeHHOe HaMU C 9THX O3ep 3a yKa3ali- | 
HOe BPpeMA UMCIO pUNycoB Cc runepTpoPupoBaHHOK MOJIOBOM *Kee30K ObIIG 
HMUYTOXKHBIM. 

B osepe »#e Llaptam, rae cnelvasibHO MpOH3BOLUTCA BbIPAalMBaHnHe | 
rHOpHMOB pHlyca c CHNOM, ye oceHbioO 195] r. ObluIM OOHApyxeHbl CaMIIbI | 
THOpHAOB C runepTpodupoBaHHOH MOJIOBON %*eWe30H; MpaBla, YACIO WX WC-| 
YUCIAIOCh CLMHHWAaMu. OjHako ocenbio 1952 u 1953 rr. uucao camMmoB rHu6pu- 
OB punyca c Tako aHoMawuel, no MaHHbIM A. MV. Danpy6ek, cocraBsaso yxKe 
3—4%. Ora aHOMaJIMA OMMHAKOBO HaOwJiofasach B O38. Llapram y camimos) 
rHOpHAOB BCEX BO3PaCTHBIX py pulyca, XOTA HavOouee YacTO OHA BCTPe- 
yalacb y rHOpHoB B BOspacte 1+, Kora pHMyc O6bIUHO BHepBble HeT Ha 
Hepecr. | 


686 


CreqoBaTesbHO, BOSHUKalolllag y punyca mp ero ckpelluBaHuu c CHroM 

- aHOMaJINA MOJOBOH 2*keesbl He HCYeSAeT C BO3PaCTOM HM MOXET MPpOABUTHCH 

B OypHoli ~@opMe B HepHoy Hepecra He TOKO Ha BTOpOM (1+), Ho uw Ha 
TpeTbeM, YeTBEPTOM HM MaKe Ha NATOM PORy 2*KUSHH. 

Heo6xoqumo oco6o mo_yepKHyTb, YTO HaM B TeyeHHe 6 JeT Ha6moeHnit 
3a punycamu os. Ulapram uu pasy He mpuxoguuoch HabmORaTb runepTpo- 
uu MOOBON Aeesbl y CAMILOB HM CaMOK THMMYHONO punyca, a TakKe y CaMOoK 
punyca-rvOpua, BBHAy Yero ruMepTpodu1o MoMOBON *KeesbI y PUIyCOB MBI 
cunTaeM CielMpuyHOH aHOMAJIMeH TOJIbKO CaMUoB rHOpusOB punyca u pac- 
CMaTpHBaeM €e Kak CBOcOOpasHylo runepTpoduw, TuNa runepniasnn, o6pa- 
SYIOMLYIOCA B Pe3yJIbTATe CKPeLIMBaHHA pHityca c CHroM. 


Puc. 2. HopMapuaa »xee3a ruOpuya pH- Puc. 3. AHOMadbHad %Kee3a rHOpuza pu- 


myca. 1—cemMeHHad aMIlyJa co ciepMa- 
THaMu (H CHepMuaAMH) B HEH, 2 —cTeHKa 
AMIIYJIbI C COC#AHHUTeAbHOTKAHHBIM WM PeHe- 
PaTHBHbIM CJIOAMH, 3—6 — PoMIHKYyAApHble 


myca. 7 —cemenHas amlyaa co ciepmaTo- 
IMTaMM B HEH, 2— OCTaTKM CTeCHKH ammy- 
Jbl (COC AMHUTebHOTKaHHbIH OCcToB), 3— 
IyCTOTbl BHYTpH amnya, 4— KpoBeHOCcHbIn 


M MOJOBbIC KJeETKH —CIepMaTOrOHHU Hu 
cmepmMatTounth I uw Il nopayKos, 7 — Kpo- 
BeHOCHDIH cocyy 


cocya 


ITlomuMo v3y4eHHA BHeLIHeH MOpoJoruu, runepTpouA MOJOBON *Redlesbl 
HaMH Obla MomBeprHyTa rucTowornyeckomy u3yyeHnio. Jia mowyueHHa 
FHCTOJIOrHYeCKHX Cpe30B HaMM OpaJIMCb KyYCOUKH NOJIOBOM *KeJIe3bl HOPMAJIb- 
HOrO CaMIla rMOpuaa punyca B BOspacte 1+ B NepHow HepecTa HW aHOMALJIb- 

HOpO CaMIla rHOpuaa punyca Toro *Ke Bospacta B TOT %*Ke NepHoy. OuKcanna 
*Keles mpousBoqusacb B 10% copMaduHe u B *wuKOcTH BysHa. Oxpacka 
TIPOHSBOAMNaCh KeJe3HbIM TeMATOKCHJIMHOM uM TremaToOKcHsMHOM Bémepa, 
¢ OKpackow 903HHOM (pu. 2 u 3). 

Us puc. 2 BuqHO, YTO HOPpMaJIbHad NOJOBaA rKeJlesa CaMua THOpHa pully- 
Ca B MepHo Hepecta COCTOHT U3 OO/bIIOMO YHCIa CEMeCHHBIX aMITyJI, MpOCBeT 
KOTOPbIX FYCTO 3allOJIHeH MOJOBbIMH KJIeTKAaMM — ClepMaTHAaMH M CiepMusA- 
mu. OkpyKatlolllad CeMeHHbIe aMIIyJIbl TKAaHb, OMHOBPCMeHHO CJlyKalllan Tak- 

Ke CTCHKOM JJ CCMCHHbIX aMITYJI, XOPOWWO Pa3sBHTa HM B HEH JOBOJIbHO OTUET- 

| JIMBO BULHbI (POMIMKYJIAPHbIe KJICTKM, CMepMaTHAbl HW MOJOBbIe KJIeTKU APy- 
ruxX cTaqHH pasBuTHuA. ; 

OcHoOBOH CeMeCHHBIX aMIyJI ABJIAeTCA COeCMMHUTeIbHaA TKaHb; K Hel C 

o6eHX CTOPOH NpueraeT reHepaTHBHAad TKAHb, COCTOALLAA U3 POMMKY.JAAPHbIX 

| KmeTOK. Cpeiu MOMJIMKYJAPHBIX KI€TOK OOBIYHO Pe3KO BbIJeJAIOTCA B HeOOuJIb- 
MOM UMCe KpyMHble KJIeTKH, KOTOpble B OlNpeeeHHble NepHOsbl CospeBaHunst 
| cemeHHuKa OOpa3yloT MyTemM jesleHHaA OOsee MewIKHe K/eTKH — CllepMaTOro- 

) HUM, pacnouaraioulueca rpynnamu. Kpome cnepMaToroHHit, B TOM 2Ke (poswin- 

| 687 


KYJIAPHOM CJloe CoOsep2KaTca H MOOBbIe KIETKH Apyrux cTanMH pasBuTHA — 
cnepmatoruTn I u II nopayqKoB uw ciepMaTHAbI C OOpasylOWIHMHCA H3 HX 
cnepmMuamu. Takum o6pa3oM, cTreHKa CeMeHHOHM aMIyJIbI y pblO MpedcraBlaer 
BeCCbMa Ba2KHY!O YaCTb MOJIOBOM WAKeJlesbl, TAK KAK HMCHHO 3/eCb COBepUlaloT- 
Ca BCe Mpowecchl, CBA8aHHbIe CO CNepMOOOpasoBaHHeM. 

Ha puc. 3, mpemqcraBAaouleM 3apHCOBKy Cpe3a aHOMAJIbHOM TMOJIOBOH 
*Kelesbl camila rHOpuma punyca, Opocaerca B rulasa HasMYMe MHOTOUMCJIeH- 
HBIX IlyCTOT M@KLY CTCEHKAMM CCMCHHHIX AaMIIyJI, IpHYeM CaMV CTCHKH aMIlyJI 
BBIPIALAT HaCTOJbKO HCTOHYCHHBIMH, 4TO TpaHHIbl, OTMeAOWIMe aMIyJIbI 
pyr oT fpyra, MaJio 3aMeTHbI. OT CTeHOK aMIYyJI, XOPOIIO BbIPaMKCHHBIX UW 
HUMCIOWMX CORKHOe CTpOeHHe B HOPMAJIbHOH NOJOBOH xXKeJlese ruOpuma 
puMyca, OCTalacb JIMIIb COCMMHUTeJIbHOTKAHHaA Mpoclokka, reHepaTMBHad Ke 
yYaCTb CEMEHHOL AMIMyJIbl OT Hee OTMEJMIAacb HU MAPPHPOBaJla BHYTPb aMIyJIbI. 
Ha o6ppipKax 93TOH TeHepaTHBHOM TKaHH, BHYTPH aMIyJ, Mbl HaxOJUM B 
HeEOOJIbIIOM UHCIe MOVIOBbIe KJIETKH, CYA NO BeJIMUHHe WH CTpykKType — ciep- 
marouutTp! I u II] nopsgxos. Ilosiopple xe KIeTKH Dpyrux cTaqHh pasBuTua 
3hecb oTcyTcTBy10T. Ha stow cTaqHH aHOMaJIbHaA wKeslesa y rHOpumoB punyca 
3aKaHYMBaeT CBOM Mpollecc OOpa3s0BaHHA MOJIOBbIX KJIeETOK, He MOBOLA ero LO 
oOpa30BaHua cnepMaTuy uM TeM Oovlee clepMHH. 

O6uapyxeHHOe HAMM B aHOMAJIbHOM MOVIOBON *KeJlese paspylieHve reHe- 
paTHBHOHW TKaHU, OKPyKalolleH CeMeHHbIe AMIYJIbl, MO3SBOJIAeT CielaTb 3a- 
KJNOUeHHe, UTO B XKee3e AHOMAJIbHBIX CAMILOB THOPUAOB pullyca He MpOucxo- 
TUT OO6pa30BaHHa ClepMHM U MOSTOMY TaKHe CaMIbl pHlyca yTpayMBaw+ crio- 
CO6HOCTb ObITh NpOHsBOAHTeIAMU. HyxKHO NoOaraTb TaK*Ke, YTO ITH CaMILbI 
pumyca B KOHeYHOM cueTe nornOaroT. JleicTBUTeJIbHO, M3 IPHBOAUMbIX PoToO- 
rpawul BUAHO, 4TO IPM runeprpoduu MoMOBON *Reslesbl, Korma Mporecc ee 
Pa3BHTHA OKOHYATEJIbHO 3aBeplleH, OHA NOCTHraeT TaKHX Pa3sMepoB, TO 3a- 
IOJHAeCT BCIO TIOJIOCTh Tela PbIObI, CLaBJIMBaA BeECbMa BaXKHble B *u3HOJOrU- 
YeCKOM OTHOLWICHHH OpraHbl, KaK MeueHb, Ceple, KHMIeCYHHK, H TEM CaMbIM 
HapyllaeT HOPMaJIbHOe (yHKIMOHHPOBaHHe Hx. 

Msyyenve rulmeprpopuu MOOBOK *elesbl y CaMIOB THOpHROB pumyca, 
HECOMHCHHO, MpeAcTaBJaeT OoObWIOH TeopeTH4yecKHH HM MpakTuyecKHH UHTe- 
pec, TaK KaK OHO B JaJIbHeHIMeM MOJUKHO MOMOUb Ppa3sbACHHTb MHTHMHbIe CTO- 
POHbI O6pa3s0BaHHA MU PpasBUTHA STO BECbMa BaXKHOM AWA WpaKTHKM *KUBOTHO- 
BOACTBA AHOMAJIHH, BOSHHKAaIOWleH Mpu THOpuAu3sallHW WeHHbIX CeJIbCKOXO3Hii- 
CTBeHHbIX ?KHBOTHDIX. 


Ypasbckoe oTAeuenne Noctynuao 
Bcecow3Horo Hay 4HO-MCCIeAOBAaTeIbCKOFO MHCTUTYTA 3 1 1954 
O8e€pHO-peyHoro pbIGHOrO XO3AHCTBa U 
Ypabcku rocyyapcTBeHHbIH yHUBepcuTe4r 
um. A. M. Toppkoro 


IMTHPOBAHHAS JIMNTEPATYPA 


*T, 1. Tomepannes, JAH, 81, Ne 5 (1951), 2M. JI. Ppanguaesckag- 
Wexcoax, B. MW. Tponnkas, 3000. xypu., 30, B. 3 (1951). *C. M1. K yaaes 
3001. 2KypH., 23, B. 6 (1944). 4H. A. OabmeBaunr, 3s. Buoa. uncr. Iepmckoro 
yuus., 12, B. 9—10 (1936). ®T. A. UlMugyrt, SM6pmonorua xupotupix, 1, 1951. 
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HAoxnage Axagemunu Hayx CCCP 
1954. Tom XCV, M3 


Ee @®HSHOJOTH A 


A. Jl. BIAZHMUPOBA 


PE®JIEKTOPHbIE H3MEHEHHA COCYMCTbIX PEAKILMM 
MOJIOUHOM DKEJIE3bI 


(IIpedcrasrexo axademukom K. M. Boixoeom 6 I 1954) 


| 

PaspaOaTbinad MpoOJleMy B3aMMOOTHOMIeHHA KOPbI TOOBHOrO Mosra Vl 
BHYTpeHHHX Opranos, K. M. Berxos (!) Bkmo04u B Man ucceqOBaHUA CBOUX 
Ja6opaTopuit usyyeHHe PyHKUHH MOTOUHON xKeesH. UM. VW. Tpauespim (2, 3) 
HOKa3aHbl YCJIOBHO-peJIeKTOPHbIe H3MCHEHHA CeKPellHH HM BbIeeHHA MOJIO- 
Ka H CBA3b STHX MpOMeccoB C AeATebHOCTbIO MHULeEBApHTebHOMO alMapata 
M [pyrux cuctem opraHu3Mma. McceqopaHvem HepBHOM perysauun pyHKunit 
MOJIOUHOH KeJlesbl B HaCTOAIee BPpCMA 3aHHMAIOTCA HM Apyrve Maboparo- 
puu (*, 5). Bompoc 0 kpoBocHa6OxKeHHu MOJIOUHON *Kelesbl, paspaboTKa KOTO- 
poro HMeeT BaxKHOe 3HaYeHHe WIA MOWHOTO 3HaYeCHHA JaKTaMOHHOM jes- 
TeJIbHOCTH C IWeJIbIO e€ HallpaBJIeHHOrO H3MeHeHHA, WO HacTOAIero BpeMeHH 
H3y¥eH HeOcTAaTOUHO. 

SHAUHMTeJIbHBIM IIpelMATCTBHeEM K H3YYeHHIO KPOBOCHaAOxKeHHA MOVIOUHO! 
*KeJIe3bl B HOPMAJIbHbIX YCJIOBHAX CYLLECTBOBAHHA XXHBOTHOMO CJIYKUT OTCYT- 
CTBH€ COOTBETCTBYIOUIMX METOOB HCCJIEROBAHHA, MO3BOUIAIONMX OO bEKTHBHbIM 
IyT€M PerHCTPHpOBaTb OTBETHbIe PeaKUHH MOJOKOOOpas0BaTeJIbHOrO OpraHa 
Ha pa3HuHble BoselicTBua. Mbl mpelnpuuasM uccieqoBaHue OObeMHOrO 
NyJIbCa MOJIOUHOH 2eJle3bl H erO H3MeCHeEHHH IPH MOMOLM IJeTHsMOorpaduue- 
CKOH MeTORMKH, KOTOPad MO3BOJIAeT YJIaBJIMBaTb HM PerHCTPpHpOBaTb OObeM- 
HbIM MyJIbc OpraHa B YCJIOBHAX XPOHMYeCKOrO 9KCHepuMenta. JaHHad MeTOsM- 
Ka pa3pa6oTaHa HaMH IIpHMeHHTeJIbHO K KO3aM, HO C ‘HeKOTOPbIMH M3MeHe- 
HUAMM OHA MOXKET ObITb TIPHMeHeHa HW K JPyrHM OObeKTAaM. 

Y KO3 MOJIOUHbIe %Kee3bl COCMMHEHbI BMeCTe, OOpa3syA KOMMAKTHYIO CH- 
cTemy — BbiIma. JIA 3amucH OObeEMHOrO My/IbCa C OMHOH MOJIOUHOM *Keesbl 
Mbl IIpeABapHTeJIbHO OMepaTHBHbIM IyTeM pa3fleAIM *Kellesbl, CcosqaBaa 
MeXILY HAMM «KOPHAOPpYMK», YTO aeT BOSMOXKHOCTb HafleBaTb ILJleTH3MO- 
rpad Ha OfHy Kesle3y, B TO BPeMA Kak Apyrad CLYKUT MIAq HaHeCeHHA pas- 

ee Ilpu6cp MbI HageBadlu Ha JIeBylO MOJIOUHYIO *KeJlesy, ITO OObAC- 
HAeTCA OOJIbINMM YOOCTBOM HaHOCHTb pa3—paxKeHuA C MpaBOH CTOPOHbI 
/2KuBOTHOrO. TaKkan MOCTaHOBKa OMbITa 6oslee OObCKTMBHO OTPaxkKaJla U3MeHe- 
‘Hua OObeMa, UeM perucTpalluA MWeTH3MOrpaMMbI C MOsHOFO BEIMeHH, re Ha 
“pesylbTaTax 3allHCH 3Ha4HTeJIbHO CKa3bIBaJIMCb, BO-MepBbIX, CMeIIeHHA BbI- 
“MeHH BO BPeMA HaHeceHHA MeXaHHYeCKOrO pas—paxeHuA (KaK MbI HM CTapa- 
Jlcb UX U36eraTb) MW, BO-BTOPbIX, BbIBeeCHHe MOJIOKa M3 Kees MPH MOCHHH. 
: Cxema paspaOoraHHoro HaMM MleTusMorpada MpescraBuieHa Ha puc. |. 
'@opmy upHOopa AA OAHOH MOJIOUHOM %KeseSbl Mbl MAKCHMAJIbHO npHo6MsuIu 
-K @opMe xemesbI. OH peszcraBseT Cobol acHMMeTpH4HyIO KOpoOKy C OTKpbI- 
'ThIM BepXHUM KOHIOM. Hapyxxnas cropoua ero (Mpuuieraioulaa K BHYTpeHHelt 
MOBePXHOCTH KOHeCYHOCTH) Oovlee BbINyKaa, YeM BHYTPeHHAA (MpHuJeraioulaa 
-K mpaBol MoslouHOn 2wKemese). MaHomerpuuecKkaa Tpy6xa J (puc. 1) 4 Tpy6Kka 
‘JWia 3allouHeHUA MleTH3Morpada BomOu 6 MOHTMpyeTca Ha 3a/\HeH IOBepXx- 
-HocTu mpu6opa. Ilocneaquul MemaeTcH u3 Werkoro MeTaJIa UM LA TeMMOMSONA- 
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UHH TOKpbiBaeTca ac6ectom. Jlna yKpenueHua IweTHsMorpada Ha TepesHeM 


H 3aHeM u3ruGe npHOopa MpunanBaloTca WBe Mapbl pydeK-MOsyKoen 7, WMA 
Ooulee MpouHoro 3akpenleHusA MMeeTCA elle OHA PydKa Ha HMAKHEH MOBEPX- 
HOCTH mpH6opa. Mowounas *Kevslesa 5 MOMellaeTCA B PCSHHOBbIM MeINOK 4, Ha- 
rilyxXO 3akpelJeHHblii y BepXHero OTBepcTHA MuIeTH3Morpada, Yepes KOTOPoe 


mpu6op HafeBaeTCA Ha 2KeJIe-— 


MOJOUHOH *Kesesoli HU BOON, 
HaJIMBaeMOll B MueTH3sMorpad, 
HaXOMHTCA Ppe3HHOBaA TKaHb. 
B maerusMonpad HaJiMBaerTcs 
Bola € TeMMepaTypolu or 30— 
34°, Boa yKa3aHHol TeMMepa- 
TYPbI ABJIAeTCA HHA Pepexr- 
HOH, B TO BPCMA KaK BONA C 


caMa MO Cee BbI3bIBaeT MOBBI- 


Puc. 1. [nerusmorpad 1a MOJOUHOK 2KeTe3bI 3 
(cxema), Pa3mMepbl yKa8aHbl B CaHTHMeTpax MOJONHOW KeTeSbI, T. ©, H3- 
MeHAeCT B HeH KPOBOTOK JO 

IIpPHMeHeHUA M3yuaeMbIxX pasqpaxuTedtei. M3mMepenue TeMiepatypbl BOI, 10- 
cTyMaiollelt B WIeTH3MOrpad, NPOW3BOAKOCh Yepes TepMOKAHIOJIO, HaxossA- 
myloca Ha paccrosHun 20 cm or mpHOopa. BerwunHa mpHu6opa mowxKHAa co- 
OTBETCTBOBATbh pasMepaM MOJIOUHOM wXeslespr (Ha puc. 1 aH OMHH U3 cper- 
HUX pa3sMepoB IipHOopa, KOTOPHIii MpHMeHAJICA B ONbITaX HaMOouee acto). 

Kosbl ObicTpO IIpuBbIKaloT K Mpouelype HakeBanua WieTH3sMorpada U 
BeAyT ceOA BO BPeMA OMbITa CHOKOMHO, NpHOop He MeliiaeT WBHXKCHHAM 2KH- 
BnoTHoro. IIpu momollM mieTH3Morpada MbrI 3allMcaJM 
MWIeTH3MOMpaMMy MOJIOUHOM %Xedlesbl B HOpMe (cM. aT aCe Tv a 
puc. 2) M H3MeHeHHA ee MPH XOJIONOBOM, TeIJIOBOM, 
MeXaHH¥eCKOM H TAaKTHJIbHOM pa3aqpaxeHnunx. Bcero 
mpopegqeHo 223 omnpita. 

Jia 3alwcaHHblx MIeTH3MOMpaMM XapakTepHa He- 
Oo/Iblladt BeIMYHHA NYJIbCOBbIX KOVIeOaHHH MOJIOUHOU 
weslesbl. Mbt oObacCHHeM 93TO OTHOCHTeCJIbHO MaJIbIM 
pasMepom (1—3 MM B AMaMeTpe) MOOUHOM apTepuu 


pr ree aaa nese ep ee 


Puc. 2. I]neru3mMorpam- 


YATeIbHO 3aTPYAHAeT perMcTpalHio OObEMHOTO MyJib- MOMOUHOM 2#eTesbI, OT- 
ca oprana. Ham ygasocb O6HapyxKXHTb yBesMueHve MEeTKa pasapaxkenna uM 
AMIVIMTYbI M YaCTOTHI IYJbCOBIX KOe6aHMli TIPU akTe neue ae 
2KeBAHMA HU eflbl, YTO CorlacyencaA € TAaHHbIMH JIpyrux 
aBTOPOB 10 OTHOIWeHHIO K YesIOBeKy U COOakKe. Bepoar- 

HO, TaKMe H3MCHCHUA TOBOPAT O06 yCHJIeHHH JeATeIbHOCTH CepmeuHo-cocy- 
AHCTOH CHCTeMBI C IeIbIO OOeCMeYHTh MepecTpoliky paOorTEr BCex OpraHoB 
M CHCTeM (B TOM YHCIe H MOJIOUHON W*Keesbl), MOLTOTOBUTbh MX K COOTBET- 
CTBYIONeH JeATeIbHOCTH B CBA3H C IIPHeMOM ejb], a TaK?Ke WH AKTOM Tepexke- 
BbIBaHHA MMU Y %XBAaUHbIX 2KHBOTHBIX. 

Ja XoOJIOMOBOrO MH TeIJIOBOrO pa3skpaxKeHHH MbI IPMMeHAIM BOY CooT- 
BeTCTBYIOMeH TEMMepaTypbl ip MponycKaHHH ee Yepes 3MeeBHK, HaeTH Ha 
paBylo MOJOUHyIO 2welesy. Kak BHHO Ha pHe. 3, TeMIOBON pasqpaxKUTeJIb 
BbISbIBACT MOBBIINeHMe MeTH3MOrpaMMBl, a XOOMOBOH — MoHMxKeHHe ee. IIpu 


MeXaHHYeCKOM pa3sfpaxKeHHH MpaBOH MOJIOUHOK 2*Xeesbl TpOHCXOAUT yBeJIM-— 
yeHwe seBou. Ecim B TeyeHve OAHOLO OlbITa HAHOCHTb HECKOJIbKO pas Mexa-— 
HHYecKOe pasiparxenne (OTIAMBaTb *KeJlesy HeOOMbINMMU NOpmMAMH), TO- 


OTBCTHAA PeaKIMA MOJIOUHOK 2*eJesbl YMeHbllaeTca (CM. puic. 4). 


Onucannan peakiwA Ha MOCHHe TIPeCACTABJIAeTCA HAM (CJIOXKHOH, B Hel yua- 


CTBYIOT 10 KpawHeH Mepe TpH KOMIIOHeHTa, a HMeHHO: 
1) YBesmuenHoe KPOBOCHAG2*KeHHe MOJIOUHOH *Kesesbl, YO OOHAPyKUBAeTCA 
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3y. TakumM oO6pa30M, Mex/y — 


TeMiepatypow (Blue 34—36°_ 


IeHHe KOXHOM TeMMepaTypbl © 


Ma MOJOUHOH *Keesbl. | 
M PIyOOKMM saJleraHveM ee B TKaHAX OpfaHa, YTO 3HA- Cpepxy BHH3: O6beM 


: 


—~ 


10 MSMCHCHHIO IIyJIbCOBbIX KOeOaHuli H NObemy KpuBoli. OG yBestuueHHom 
KPOBOCHAOXKeHMU CBULCTEIbCTBYIOT H fpyre Halll OMbITHI Cc U3MepeHHem 
OObEMHOM CKOPOCTH KPOBOTOKAa, KPOBAHOFO LaBJIeHHA HU KOXKHOLI TeMMepatypbl 
MOJIOUHON 2Kesesbl. BeMyHHa BCeX STHX MOKAa3aTedeH Mp MOeHHM BOspacraeT: 
CKOPOCTb TOKa KPOBH YBeJIHYHBaeTCA B HECKOJbKO pa3, KPOBAHOe WaBueHue 


BospacraeT Ha 8—35 MM PT. CT., KOXxKHaM TeMNepaTypa MOBbillaeTca wa 
0,3—2,4°. O6 stom x#xe ro- 

BOpAT HU BH3YaJIbHbIe Ha-. 

OJMOLCHHA: Ip OCHHM BBI- Mee beet as ee ret che eee ee 
MA posoBeeT HU CTAHOBHTCH 
TCIMJIbIM HaOLilylib. 

2) PedsekTopHoe Bee | Str as ee DP Ph ee 
JIeHHe MOJIOKa UH ‘CBA3aHHbLe 6 
€ 3THM IIDOWeccOM H3MeHe- 

HHA OObeMa MOJIOUHON xKe- PRC TSR RANE Ae TARE RE 
Jle3sbr (iepepacnpexemenne ° 

TOHYCa MYCKYJIaTYpbI, H3- 
Me€HeCHHe CMKOCTH MOJIOUHOL 
2*Keslesbl UT. 1.). Puc. 3. U3menenua O6beMaA MOJOYHOH 2KeVe3bl: a — 

3) Peakuua mo3pr xKu- Up TensjoBoM (43°) u 6 —tmpu xouo0,0Bom (12°) pas- 
BOTHOrO IIPH MexaHH¥ecKOM AD awe Hess 
pasgqpaxennn. Hexoroppre 
KUBOTHbIe IPH MOCHHH TIPHHHUMalOT XapakTepHylO MO3y; YYTb paccTaBJsA- 
f0T 3afHHe KOHeCYHOCTH HM HECKOJIbKO OMYyCKalOT 3aJHIOIO YaCTb TYJOBUIIa, 
UTO CMOCOOCTBYyeT YBeIMYeHHIO OGbeMa XResespl. Kakaad wacTb peak yBe- 
JHYCHHA OObEMA MOJIOUHOT! XHREME3bI UCT 3a CUeT YBEIMYEHUA MpHTOKa KpOBH 
M Kakad 3a CueT APYFHX KOMIIOHEH- 
TOB — JOJDKHO BbIACHHTbCA H3 MaJIb- 
HeHIMHX WOCIeLOBaHHn. 

IIpu vusyseHHu peakiMH MOJIOUHON 
*Kewle3sbl Ha pasJIMUHble PpaskpaxkuUTe/H 
Mbl OOHapy2XHJIH, YTO yBeIMYeHHe OOb- 
eMa OpraHa BbI3bIBaeTCH He TOJIbKO 
M@XaHH4¥eCKUM pa3_qpaxKeHHeM, HO H 
TAKTWJIbHbIM Ppa3skpaxKeHHeM pellelTo- 
2 pOB 2%*eesbl — OOBIYHBIM IIpHKOCHOBe- 
ar ais on OA) HH€M TlaJiblleB K COCKy, MpvyeM o- 

CI€THee BbISbIBACT MCHbIIMH WO BeJIN- 
yuHe 29PeKT, HerKeIH MexaHHuecKoe 
pasapaxkenue. Ecm HaHOCHTb He- 

li i i I iil cc al I I CKOJIDKO pa3 NOAPAL TAaKTHIbHOe pas- 
Puc. 4. Usmenenua 06beMa MOJOUHOH Ke- Be EO Dee | eer Oymer 
Siesbl TIpH MeXaHMyeckoM pa3aipaxenuun WOCNCTOBATCIbHO YMCHbINATbCA WM MpH 
(OeHUH). @a—MepBoe pa3sipaxenue, 6— O—6-M efo IIpHMeHeHHM HUKaKOrO U3- 

Tpetbe pa3apaxenne MeCHeCHUA IWIeETH3MOrpaMMbI He Mpouc- 

XOMHT, T. €. HaOOMaerca yracaHue pe- 

AKUMH. OueBHHO, TAKTHJIbHbIM pa3qpaxKUTeb BbISbIBAeT yBeHUCHHe OOD- 
€Ma MOJIOUHOH Keesbl B MOPAAKe yCJIOBHO-pedPIeKTOPHOH CHrHaM3saluu U 
SBIACTCH HATYPAJIbHIM YCJIOBHbIM CHrHaJIOM, KOTOPHIi B OOBIYHDIX yCuO- 


a 


Mex. paadp. np. en 


Mex. pasdp. mp. en 


--RBHAX OKH3HH %XKUBOTHOTO COMpOBOxKaeTCA MeXaHH4UeCKUM pa3jiparxKeHHeM. 
~Ecan nocie 5—6-ro TakTHJIbHOrO pa3paxkKeHHUA MpHMeHUTb MeXaHHYeCKOe, 
70 BCeq 34 HUM MpHKOCHOBeHHe K COCKY BbISbIBaCT OAT yBeIMYeHHe OOb- 


ema MO/OGHOM *Keresbl. Anasormunbie (PakTb! HM BHIBOLbI NO ApyroMy MoKa3a- 
Telio (KBaUHBI pedblekc) Opium cenanpr WU. VW. Ppauespim (°). 

Visyune 6e3ycJloBHo-pedbleKTOpHble USMeHeHHA OObeMa OpraHa B OTBCT 
Ha pagM4Hble pasmparxkeHua, MbI MIpeMIPHHAMN MOMbITKY OOPasOBaTb YCJOB- 


gible pecbsleKcbI Ha yBeMYeHHe OObEMHOrO MyJIbCa MOJIOUHON *Kewslesbl. YCJOB- 


HbIMU pas paxKuTeJAMU pH 9ITOM ObIIM u30paHbl 3BOHOK WM KOMMJICKCHbIM 
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pa3paxkuTedb — OOcTaHoBKa orbita. BesyCMOBHO-pedeKTOpHbIM MOAKperue- 
HHeM CJLY2KWIO MeXaHWyecKoe pasiparxkeHve, OCyUIeCTBAeMOe IPH OObIYHOM 
moenun. YcOBHble pedleKcbl OOpa30BaJIHCb ObICTpO: Ha 3BOHOK, HallpHMep, 
IpOABHIucb Ha 9—11 coueTaHHaAX H yKpemMIMcb Ha 19—20 coueTaHusx- 
O6pa30BaHHble yCIOBHbIe pedJIeKCbl MbI MOABeprvId MHOPOKpaTHOMy yralile- 
HHIO H OOpaTHOMy BoccTaHOBJeHHI0. BoccraHoBJeHHe MpOvcxoAHI0 Ha 4—6-M 
coueTaHHAX, yrallleHve WvIo MefwieHHee. BuesalmHo IIpHMeHeHHble BHeLIHHe 
PasLpaxKUTeIM BHISbIBAIM TOPMO2*KeHHe YCOBHBIX peak. Ha ofHOK 3 Kos 
II€pBbIe OMbITHI 10 yralleHuIO YCJIOBHONO pedIeKca Ha 3BOHOK COMPOBOxKa- 
JIMCb BOSHHKHOBCHHEM B KOpe POJIOBHOMO MO3ra pa3sJIHTOrO TOPMOX*KeHHA (COB 
B CTaHKe) ; 10 Mepe MOCTaHOBKH OMbITOB COHHOe COCTOAHHe 2KMBOTHOFO YMCHb- 
laslocb H 3aTeM COBCeM Hcuesaso. Takoit 2%e (bakT MbI HaOJOLaIM Ha 9TOW 
KO3€ HW IIpH yralieHuM yCOBHBIX pedeKcoB Ha px pasipaxurTeseh OOcTaHo- 
BOWHOTO KOMIVJIeKca. 

Bpipa6orka yCJIOBHbIX pe*JIeKCOB YBeIHYeHHA OObeEMa MOJIOUHONM KeJesbt 
COMpOBOxKaslacb OOpa30BaHHeM 2KBaYHBIX pedJIeKCOB: yxKe pH elicTBuw 
OMHMX YCJIOBHBIX Pa3s{paxkUTeJleH BOSHHKa %KBauyHbIN pedJIeKc HM OMHOBpe- 
Me€HHO YBeJIMUHBaJICA OObEM MOJIOUHON 2*KeJIe3bl. 

3amvcbiIBad OObeEM MOJIOUHON *KeJlesbl, MbIl OHOBPCMeCHHO perucTpupoBa- 
JIM WU KOKHYIO TeMMepaTypy BbIMCHH Mp NOMOLLM 9IeKTpoTepMomerTpa. Ha- 
610 aeMad HAMM HCXOAHAaA TeMMepaTypa MOJIOUHOM *Keulesbl MO OOpaso0Banuwz 
ycJIOBHOro pedbuleKca Ha OOCTAHOBOUHDIM KOMIVIeKC pa3skpaxkuTelen Obie 
35,5—36,3°. Ilo mepe o6pa30BaHuA ycJIOBHOrO pedleKca HCXOZHad TeMMepa- 
Typa yBesIMuHBaIach WO 37,3—38°. AnasoruuHble (akTb! Ha6OLaMch U IpH 
o6pa3s0BaHHH YCJIOBHOrO pedieKca Ha SBOHOK. 

H310%KeHHbIe (PaKTbI CBUCTeJIbCTBYIOT O TOM, 4TO yBeJIMYeHHe OO6bemMa 
MOJIOUHON 2KeIe3bl HACT B 3HAYMTebHOM CTeMeHH 3a CYueT yCHJIEHHA KPOBO- 
CHaOxKeHHA OpraHa. Bo3MOxHOCTh OOpasoBaTb Ha 6a3e MeXaHHYeCKOrO pa3— 
paxkeHUA yCJIOBHO-pe*JIeKTOpHble H3MeHeHHA OObeMa HM KOMKHOM TemMepa- 
TYPbI BbIMCHH MOKA3bIBaeT PeryJIMPYIOULyIO POJIb KOPbI TOJIOBHOPO MOsra B- 
KPOBOCHaG2KeHHH MOJIOUHOH 2KeJlesbl. 


JlenuurpaycKuh rocytapcTBeHHbIM YHUBepcuTeT Tloctynuso 
um. A. A. )KnaHoBa 21 XII 1953 


IHMTHPOBAHHAS JIMNTEPATYPA 


1K. M. BpKos, Kopa rosopnoro Mosra HM BHYTpeHHue opraubl, M.— J]., 41947. 
2M. MU. Ppaues, Kypu. o6m. Ononorun, 14, 5 (19538). * HW. W. Tpaues. Tes. 


moka. HayaH. ceccum JIPY, 1953—1954. * UW. A. BapsimuuKkos uw ap., Kypn.; oom. 
Ouon., 14, 4 (1953). ° B. H. HuxutTunu u ap., tam me, 14, 4 (1953). ’s WU. Baas | 


ues, JLAH, 84, Ne 2 (1952). 


692 


) 


) 
: 


Hoxasage Akagemun Hayx CCCP 
1954. Tom XCV, Ne 3 


PHSHOMAOTHA 


Il. ©. MHHAEB 


BJIMAHHE PEHTTEHOBCKHX JIYYEH HA ®YHKIMH 
PA3JIMYHBIX OTLEJIOB WEHTPAJIBHOM HEPBHOM CHCTEMBI 


(ITpedcraenrexo akademuxom A. JI. Kypcanoeoim 9 I 1954) 


B page cpoux paoor MV. II. Ilapnos, ormapas mouKHOe MeTORy 9KCTUD- 
Mal, KOTOPHIM PUSHOJIOMH NMOMb3yIOTCA [WIA WSyYeHHA CPyHKUM WeHTpasb- 
HOH HePpBHOH CHCTeMbI, NHCaJl, YTO 3TOT MeTO, ABJIAeTCA OUeCHb rpyOnmM ('). 

VW. Il. Tlapnop xactostebHO mpHsbiBasl UCCMeMoBaTeel K MOMCKaM HO- 
BbIX Me€TORMOB H3yYeCHHA BBICWIeH HepBHOM JeATeIbHOCTH, yKa3bIBad, YTO «Ha 
@u3sHoOore MexXHT MOCTOAHHAA OOA3AHHOCTH, OMHPaAch Ha TelepelliHve ycre- 
XH e€CTeCTBO3HAHHA HM UpesBbIyalHHoe yBeJIMYeHHe COBPeMeCHHbIx TeXHHYECKUX 
CPeCTB, CTapaTbCA H3bICKHBaTb JWIA TOU %We WeNH Mpyrve MpHeMbl, He Tak 
yMaJIeHHble OT HeMOCAraeMoro cCOBeplIeHCTBa MCcJIemyeMoro UM mpu6opa» 
(7). Crapa nepex co6ol 3anayy paspa6oTaTb HOBbIii MeTOR H3y4eHHA BHICIIen 
HePBHOM JeATeJIbHOCTH, MbI IPHMeHHIM DJIA STON We peHTTeHOBCKHe Ju. 

Jia pelieHua MocTaBJIeHHOH 3aadH MbI MpoBesM c OKTAOpA 1951 r. no 
eka6pb 1953 r. onpitpr Ha 175 pasuH4HbIX 2KMBOTHBIX (COOaKH, KOWIKH, KPbI- 
Cbl, KYpbl, KPOJIMKH H YTKH). 

eTORMUK a. )KuBOTHOe (UKCMPOBaJIOCb B CTaHKe B JIexKayeM MOJOKe- 
HUM Ha paBoM uu JeBom 6oKy. Bce wacTH Tesla %KMBOTHOFO, KpoMe OO.Jy- 
yaeMOTO y4aCTKa, TIMaTeJIbHO IKPAaHHPOBAJINCb CBUHILOM, 3aTeM TONOMpaduyue- 
CKH OOJTydaeMbIli OTe MO3ra THadparmMupoBaJicaA Mp MOMOLWIM CBHHILOBO 
TPYOKH, UM JIMIIb Noce 2TOrO MponmycKaJIcA HaNpaBJeHHbIM CBepXy BHH3 My4OK 
ayye. Takum o6pa30m, B OTIM4Ne OT Apyrux uccIeqoBaTeseH, Mbl, MpomycKaa 


 AY4M Gepes Te JIM HHbIe OTAeJbI Mosra, H36eraIM MopaxenuaA HeOOJlyaaeMbIx 


cOeB MO3ra HM BHYTPCHHHX OpraHoB B TOM CJIyyae, KOra OOJydaJicA CNMHHOK 
mMosr. Bo u3s6exaHHe OXKOFOB KOXKU U TeMIOBOTO AeHCTBHA PCHTTeHOBCKHX Jy- 
yet Ha OO/yy¥aeMoe MOJIe HakJlabIBaJICA Pe3SHHOBbIM MelINO4UeK C TaIOULMM 
JIbJIOM. 

JloKasIbHOMY BO3eHCTBUIO IIpOHUKaIOMIMX U3JyYeHHH NOABepraJMcb OoIb- 
wie DOJyWapuaA TOOBHOTO MO3ra, MO32KeYOK, NpPOMOTOBaTbIii WH CIMHHOM 
Mosr. 

B pe3yibTaTe MpOBeeHHEIX SKCIEPHMeHTOB MbI paspaOoTasM HOBBIT Gec- 
KPOBHbIii cMm0co6 BbIKIOYUCHHA PYHKUMH pasJIMYHbIX OTMeJIOB TOJOBHOTO H 
CMMHHOTO MO3ra MOL BJIMAHHeM IIPOHHKaIOWMX M3JITyyeHHH. 

SToT MeTO UMeeT ONpeAeJIeHHbIe MpeMMyllecrBa Mepe MeTOMOM 9KCTHP- 
malwuu, a HMeHHO: ene 

a) OOpaTHMOCTb BbIKIIOVcCHHA PYHKUMK TeX WJ MHBIX OTACJIOB MO3sra Ha 
PasJIMYHbIe ChbOKM B 3aBHCHMOCTH OT IIPHMeHACMOH MOsbI JyyeH; 

6) ofcyTcTBHe CyMOpOXKHbIX (SMMMEMTMUeCKHX) “MpHla Kos; 

B) OTCYTCTBHe OllepaTHBHOM TpaBMbl HM KPOBOTOTEpH. 

CnemyeT OTMeCTHTb, ¥TO, BbIKMOGAA PYHKUMH pasJIMYHbIX OTeNOB ICHT- 
paJibHOH HepBHOM CHCTeMbI (I. H.C.) pH MOMOLIM paspaOoTaHHoro HaMH Me- 
Toa, MbI He TOAbKO MOXEM HaGMIOLaTb. TMHaMUKYy TWOCTeNeHHOrO paccTpou- 
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cTBa (pyYHKWHH, HO HW, YTO CaMoOe TlaBHOe, HaOJOAaTb WMHaMHKy BOCCTaHOB- 
JleHuA (YHKUMN OTLEOB MO3ra, NOLBepraBlHXCaA OOJYYeHHIO, Yero He MOKeT 
WaTb MeTO], XHpypruyeckuH. 

M3yuenve HapyllleHua H BOCCTaHOBJIeHHA PYHKUMH UW. H. C. Nocse OOsyye- 
HHA TeX WH HHbIX OTJLCJIOB €€ MOXKET IpOJIMTb CBeET Ha HHTHMHYIO MpHpoLy 
Mpoueccos BO3sOyxKMeHHA HM TOPMOMeCHUA B HEPBHOL TKaHH. B KauecTBe IpH- 
Mepa BbIKJIOUeHHA (YHK- 
(uli Mo3sra MOXHO Npk- 
BeCTH OMbITbI Ha :KHBOT- 
HbIX, MO32KC4OK KOTOPBIX 
nomgBepraicAx BOo3KeHcT- 
BHIO MPOHHKaIOUlMx H3- 
Jyuenuu. Y TakHXx KH- 
BOTHBIX pe3KO HapylleHa 
KOOPpIMHalnaA WBY2KeHHH 
(cm. puc. 1). 

C TeyeHHeM BpeMeHH 
MOS2KEUKOBbIe paccTpou- 
CTBa WcyesaloT CcoBep- 
II€HHO WIM %Ke SsHadH- 
TeJIbHO ocsa6eBaloT. Ha- 
6JONMeCHHA Ha, 2XUBOT- 
HbIMH IIPOBOAHJIHCd B Te- 
yeHue 16 Mec. 

Puc. 1. Hapyurenue Koopaunaynn ABMXKeHHH NpH NHTbe IIpumenaa MerToy, JIO- 

NO BAAAHHEM oOuy YeHHA MO32#KECUKAa KaJIbHOTO BbIKJIFOUCHHA 

(PyHKUHH UW. H. C. Ha pas- 

JIMMHBIX YKHBOTHDIX, MbI HaOwlOaJiM (pa3s0Bblii XapakTep PaCCTPOHCTB BbIC- 

WieH HepBHOM JeATeJIbHOCTH HM 3aperHcTpHpoBaJIM ero IpH NOMOULM MeTOosa 

yYCJIOBHbIX pedJIeKcoB *, a Take MpH MOMOMLM KHHOCbeMKH (CO3LaH JOKy- 
MCHTaJIbHbI (HJIbM 500 mM). 

Jio3bl peHTrenoscKHx syuei B 7000—9000 r pH metcTBHH Mx Ha OOvIb- 
WIMe MOLyWapHA BJIEKYT 3a COOOM y BCeX 2KHBOTHBIX Cpa3y MocJle OOJyYeHHA 
HacTyllIeHHe YeTKO BbIPaxKeHHOH (a3bl yrHeTeHHA, KOTOPaH NpooOsMKaeTca 
OT He€CKOJIbKHX GacoB oO 15—20 AHeH, O YeEM MBI CyAWIM Mo OTCYTCTBHIO DHO- 
(pepeHILHpOBOK. 

Ha pue. 2 A nokasaHo HamMyNe AupdepeHuMpoBKu Ha KpacHbIii WBeT y 
KYpHIbI 4O OONyYeHuA (OTLHepeHUMpOBaHHbIM, HeMeMCTBUTCJIbHbIM pa3- 
paxkuTeJemM Obl 3eseHbii uBeT). Ha puc. 256 nokasaHo noHoe ucdesHoBe- 
HHe WHepeHyHpowKu wocie oOyueHua. Cnycta 1—2 mec. noce O6s1y4yeHHA 
HaOUOalOCb BOCCTAHOBJIeHHe MCUe3HYBIUHX TA@depeHuHpoBoK y OOJIbIIHH- 
CTBa 2XHBOTHBIX (cM. puc. 2B). 

Halu jaHHble MOATBEPXKLalwoT JaHHble COBETCKUX HCCeMOBaTee © TOM, 
YTO HepBHaA TKaHb OOaaeT HCOObIYHO OOJIbLIOH YYBCTBUTeIbHOCTbIO K TIpo- 
HHKaloulHM H3JIyueHHAM, HO BMeCTe c TeM Hall PesyJIbTAaTbI MO BOCCTAHOB- 
JICHHIO YCJIOBHO-peJIEKTOPHOH JLeCATeCIbHOCTH Y XKUBOTHBIX C OGJIYYCHHbIMM 
OOJIbIUHMH NOJTYWAapHAMU CBHALeTeIbCTBYIOT TaKKe M O HEOOHIYAHHO OoOJbIION 
YCTOHYHBOCTH K IIPOHHKaIoulHyM W3JIyY4eHHAM I. H.C. M ee BHICWero OTMeTAa — 
KOpbI OOJIbLIMX NOJIyWapHu ToJIOBHOTO Mosra. 

Hamu ycranopeno, YO HanOOMbUIel YYBCTBUTEIbHOCTBIO K IIPOHNKalo- 
IMM H3JIyYYeCHHAM H3 UCCICLOBAaHHbIX OTAeENOB MO3ra OOJIaqaeT MOBs2*KeUOK. 
Bowie MowyWapua NOOBHOTO MO3ra MeHee YYBCTBUTEJIbHbI, UCM MO32Ke- 
YOK, HO OOJlee UYBCTBHTEJIbHbI, YEM TPOMONTOBATbIM WM CUMHHOM Mo3r. OTH 
aHHble O HeOAMHAKOBOM UYBCTBHTeJIbHOCTH pa3IHUHbIX OTAeIOB Mmosra 


* OMbiTbl C YCIOBHBIMH pe(dieKcaMH Ha X%KHBOTHBIX ObIIM MpoBeseHbI NO WBuraTembHO- 
iuieBoi Metonuke mpod. JI. T. Bopouupa. 
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K MPOHHKAIOUIMM U3/1yYeHHAM MOLYT UMeTb 3HaveHHe B KJIMHHKe TIpu Bo3- 
ACMCTBUH Ha ONYXOJIH MOBra MPOHHKAIOWMMH M3uIyYeHHAMH. 

Hcceqopanve KpoBM Y 2KHBOTHBIX ¢ O6/YUeCHHBIM MOSrOM MoKa3aJio, ¥TO 
SHAYHTCJIBHBIC HSMCHEHHA B KPOBM HAaCTyMaloT OGbIYHO Ha 3—6-it WeHb Mocwe 


OO/yYeHUA, Tora Kak HepBHble paccrpolicrsa HacTyMalor, KaK MpaBuJio, cpasy 
nocule OOJIyYeHHA. 


A ' 


Puc. 2. YcaoBubld WBuraTeibHO-MMOIeBOK pedsekc. A—ynO O6nyyenus, 5 — nenocper- 

CTBEHHO Tlocae OOsyyeHHA, B— yepes3 2 Mec. Nocue OOy4YeHNA. @ — yCuOBHbIK pedsexkc, 

0 —OTMeTKa YCAOBHOrO pa3qpaxKuTeiA (KpaCHbIH UWBeT) H OTANGPepenuMpOBaHHOrO, He- 

WeHCTBHTeIbHOrO pa3—paxuTelA (3e7eHbIM WBeT), 6— OTMeTKA OGe3yCAOBHOrO pa3sipaxu- 
TeX, 2— OTMETKA BPeMeHH B CeKYHIax 


Q 


Tak HallpHMep, OTKJIOHCHHA B COCTaBe KPOBH Y XKHBOTHBIX C MO3)Ke4KOM, 
}o6.1yyeHHbIM oso 7000 r, BbipaKaioTcs, rlaBHbIM OOpa30M, B H3MeHeHHu 
JICHKOMUUTApHOU (OpMyJIbI: pe3KOM NakeHHH MOHOUMTOB UW YBeIMYeHHH TCeBsLO- 
903HHODHJIOB. ITH U3MCHEHUA MOpCPOJOrMYeCKOli KAaPTHHbI KPOBH OObIYHO 3a- 
| KAHYMBAIOTCA K KOHILy epBoro Mecalla, a HHOra K KOHILY BTOporo uM TpeTb- 
}ero Mecsila nmocie o6s1yyeHua. MosxeuKoBble Ke PpacCTPOHCTBa COXpaHAIOT- 
ca WO roga u Oovple. 

BuoxumMuyeckhe HCCJIeqoBaHHvA OOMeHAa YIJIeBOOB B Ppa3JIMYHbIX OTMeNaXx 
I. H.C. MOKa3aJId, YTO HCHOb30BaHHe YrJIeBOOB HEPBHOM TKaHbIO Mocse ee 
) OOJIYYeHHA MepeKOYAeTCA C OKMCIMTebHONO MYTH Ha rIHKOJUTHYeCKHH *. 

| HecoMHeHHO Y4TO B OCHOBe (PYHKIMOHAJIbHBIX HapYWeHHit BbICIUeH HeEpBHON 
) CATEJIbHOCTH Ip OOJIYYeHHH JexKaT PaccTpOMcTBa OOMeHA BeLlecTB, KOTOPbIe 
( MIpHBOAAT K MOPMOOPMYeCKHM HSMCHCHHAM B HePBHOM TKAHM MIpH o6ury4e- 
HHH ee OOJbIIMMHM 034MM PeHTTeCHOBCKHX JIy4en. 

Ha ocHopaHHu MpopekeHHbIx HAMM MCCIeOBaHHH MbI IIpHxXOqMM K CJle- 
Tytollemy BplBogzy. Kak BcAKHH BHeINHHM pasqpaxKuTeJlb, PeHTreHOBCKHe syd 
IPH JIOKaJIbHOM BOSJeCHCTBUH Ha Te WIM MHbie OTA eb U. H.C. BHAYaJe OKASbIBa- 


| * BuoxXdMuyeckne uccleqoBaHHA MO3ra MPOBOAATCH Ha KacbeApe OMOXHMHH 2KUBOTHBIX 
| MIY A. B. Pony6uosoi. 


1OT OOlee WelicTBHe Ha BCIO HepBHYIO CHCTeMY, 3aTeM 9Ta OOWIaA peakUHA C 


TeYCHHEM BPeMEHH OCAabeBaeT HU pe3yJIbTAT WeCHCTBUA pa3spaxKUTeJA Ha MOST 
HOCHT Y2Ke JIOKaJIbHbIM XapakTep. OTH HalH BbIBObI HAXOAATCA B MOJIHOM 
COOTBETCTBHH C KOHWeHTpauven VW. II. Ilapaosa, corsacHo KOTOpoH elicTBHe 


pa3sqpaxkUuTeJIA Ha HEPBHYIO TKaHb BHAaYaJI€ 3aXBaTbIBAeCT BCIO HePBHY!O © 


CHCTeMY HU JIMIWb BMOCJICACTBHU JIOKAJIM3yYeTCH B MeCTe€ HaHeCeHHA pa3yipa- 
2KCHHA. 


Bmecte ¢ TeM CJi@HyeT OTMCTHTb, ITO, FOBOPA 06 OOMIHOCTH WeHCTBHA JIIO- — 


6oro (puswuecKoro pa3paxKUTeJIA Ha HePpBHYIO TKaHb, Mbl, pa3yMeeTCHA, He 
OTpuIlaeM H CilelwMduyHOCTH WelicTBuA TOrO HIM HHOrO (u3H4eCKONO passpa- 


*KUTCIIA. 
Butpaxaio rayOoky1o 6slarofapHocTb u1.-Kopp. AH CCCP 9. A. Acpara- 


ny u mpod. WH. JI. Wexrmany 3a noMollb B paodore. 


VucrutyT Onolornueckol PusHKH Tloctynus0 
Axajlemuu Huayk CCCP 6 I 1954 


LUHMTHPOBAHHASA JIATEPATYPA 


1 VY. Il. asaos, Jpanuatuneruui onpit, 1951, crp. 141. 2? HW. T. Wasaos, Jlex- i 


(uu O pa6oTe OombuIMx NowywWiapHi ronoBHoro Mosra, 4, 1947, crp. 267. 
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